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Progress Report of Forest Research In India. 




CHAPTER I. 


GENBRxYL. 

TJironpliout tlie y<*iir progress conliiinod to l)e linmpcred by 
tlie goncral financia] slrliigenoy, -wliicli, both in Provinces and in 
the Central Institute, forbade tbo tilling of reseai'cli i)osts and the 
expenditure of adequate funds for j’cscarch piiri)OHOs. The re- 
conmiondations of the liieheapc Connuiltec .at one lime ihi’eatcaicd 
the Central Jnslitulc with a serious curtailment of its activities ; 
and at l^cbra Dun the year closed in an atiuo-.pbere of gloom, 
■wfiich Jiappily has .since boon very greatly liglitoncd. However, 
<"'0 followhig pages ayIII show that, in spite of adverse circum- 
stances, considerable progre.ss bns been made. At tbc Central Ins- 
til ulo the wiiolo of (ho Imildingu of (he Keononiie Dinnch at the 
new site were practically eomploto by tbe end <if the year, and (be 
machinery wius being installed. TJic whole Branoli i.s expected to 
be in fill! worlring by Novcmljer wben the new water .supply 
w'ill be ready. The, main building of the new Institute has not 
yet been started, nor have the building.s of the Entomological 
Branch. 

The fjpction of Wood Presonwiion has not yet been properly 
constituted owing to tbo ilijjmei.al nneertainty, Tbe plant has been 
erected, and some experiments have been m.ade by the assistant 
stall’ under IVIrr Peanson’s guidance ; and it i.s now hoperl that an 
expert will be obtained to tnhc ebarge of the .section by tbe end of 
.1923. Tbc importance of this branch of (he Institute. 's work was 
touched upon in last year’s report, and it is gratifying to be able to 
i-ccVird tU.at this is being increasingly realised by'lbe iiublie ami in* 
particular J)y the railsvay administrations. 

'^Tho number of; cn.<i,UU’a^;s^'rfteeivcd, especially in Ihc Economic^ 
Branch, ‘cbwtin^pjr'lo. ibiroaso 'aiiVl'in^ited now iai^ t h|^3Q‘jver,s of 
- Ilie-offieo to the fall tlrdoal witli tlicm..,*Sil^ne. of life om^rnji- aVo 
more amvyhir than ’'•'’‘‘fbl Y olher-s credit the 'ijjnstij^n,ip -'with an 
oruniseituVce'Wbje]t^lfe.i5ii^ar from elainiing ; but tlie bull:' of them are, 
directed lo in'acTil'.'d imriiosos/’and )I)c fact that tlwy continue <o 
c .inerease .show.s finit the’ work of tliq Institute is becoming niore and 
morC'’ wddely Irnfuvij ami appreemted. It is greatly to be regretted 
that for ihmneifd reasons itityaS round nect^stary to close dow’n the 
irinor Ppiidncta.SocHqn -at ilie end of> 1922, Prdvi.shm Is liowovcr 
byh% matle tb re-opon' It in 3921. Tliero is a A-^cry .barge licld of 
ejupiir.v'*iqpc‘n to this fteetiou, and moreover. AvitliolU Ohemi^ 
cal Bj-anelr&iirjnot be ufili'^ed (u the full. 

’"AiJyia ■ '1 
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Silviculture, tlic bed-rock of all forest management, is dealt 
with fully in Chapter II, w'hich shows a gratifying aelhdty on tlie 
part of many of the Provinces. The Silvicultural Branch at the 
Centi'al Institute suffered from sJiortage of staff througliout the 
year ; hut it is hoped tliat this Avill shortly be remedied and that tlie 
Branch will be in a position to deal with all the matciial collected 
by the Provinces. 

No Oonference.s were licld during the year. The recommenda- 
tions of the Silvieullurnl and Utilization Conferences of last year 
were held up for consideration by the Board of Forestry. That body 
has not met since, and as its next meeting is doubtful the recommen- 
dations liave been taken np and are being deal I with bj’ the 
Government of India. 


OHAPTBR U. 


SILVICULTUllE AND -WOBKING PLANS. 

CENTnAIj IlJSTlTUTE. 

I . — Expi rimenlnl Silvicnltiirc. 


General . — Under tlie division of labour as defined by the 
Silvicultural Conforenee in 1922, most of the work iu general ex- 
peidmental silviculture is done locally in the provinces. The hand- 
ing over of all the experimental plots is jmt yet complete, but there 
is this year nothing to report under tlic licad except in the matter 
of the most suitable method of working bamboos. Results to date 
were published in the Indian Forester iu November 1922 in an article 
entitled “ Methods of Worlring Bamboos 


Otherwise the only work done under the head is the general 
collection of all available data on the ledger tiles. A very large 
amoTint of material is now’ collected, and will furnish much valuable 
information when staff is available to sort and AYilte it np. At 
present it is out of llic question to do this. 

It Avas nnanimonsly decided at Ihc Silvicultural Conference-'Of 
-1922 that copies of all exporimentf.1 files opened by local Silvicul- 
turists' should be sent to this Institute, and that a precis Of ohserva- 
' lions made sliould.be 'sent in yearly for entry. Only in this w’ay 
could the Central Institute snlSply. ^he ^information for w’hich it is 
continually askedf^ l ' . \ " 

So far no files ’ha'r'e come in from' the provinces, but as^thc year 
has jmst ehdfed it is expected thstfthey will §oon 'arrive. 



^ locality, it was.p9Ssible to regeuerate a'sal'ipre^'.ih whielr'estab]^^ 

, seedlings' 'oxistc’^ by (ho “ Gornkhpiu’ i^thod ”. "It^w’as diwP&i 
into two .sub-plots.^ono gleaned and tlfC .otlipr uucleanfed. Plenty* 
\ht shoots- of sal appe«fe&5''but -there Ava<|. §oiiie damage -by browSigiF^ 
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in 1920. In the cold vrealher of 1920-21 pi’aetically all shoots were 
killed to the ground by frost in both the cleaned and uncleaned 
area. Browsing by deer was veiw bad in 1921, and the area was 
fenced in the hot weather of 1922. Frost damage was again very 
bad in 1921-22 eold weather in both snb-plots. In the cold weather 
of 1922-20 there was naturally little damage by browsing but frost 
'again did very great damage. Practically speaking in the cleaned 
plot sal was again killed to the ground except near the shelter of 
' a fig tree where some of the sal are 6 feet or more in height. In 
the uneleaned area also frost damage lias done much harm, and only 
where rohni Malloliis pliUippinonsis coppice has sheltered the sal kas 
it sulfered less. AVhat will eventually happen cannot be foretold but 
it certainly appears at present that in such an area clear felling is 
uilsuilablc and a sheltcrwood is essential. Near liy whei’c a shelter- 
wood had been left, though the process was slow, the sal has survived 
and grown. Eventuallj' that on the clear-feUcd area may go through 
too, but up to date it has not. 

Bceds . — Lack of staff anil money has made it impossible to take 
up this important part of the work adequately during the year. 
This is essentially the work of the Central Institute, but it is a 
large question of itself and to attempt to undertake it at present 
would mean that it would not be done properly and erroneous con- 
clusions would be the result. AVhal few results are reijorted uuder 
this bead have been incidental to other work. The following cor- 
cetions and additions have been made in the “ Note on AVeights of 
Seeds ” — Forest Bulletin No. 41. 


Spcoics. 

j 


No. or serss. 

No. of 
w eigJi- 
mciitd. 



Per oz. 

Per 

*cli. 

Blalabks* 

Acacia dccurrcns . • 

k • 

2,160 


1 


Acer Oampbellii , , ^ 

•• 

' 900 


2 

Single dry. 

Albizzia odoj^alissiina , • • • 


coo 


2 

Dry 'seeds. 

Oinnamomwfi Cd)m7iora 

• 

130 


^ 7 

Fjtxi3lx seeds ' %\ltlioiit 

« * t 

c ’ 




Vplilp., 

Ditior 

' 1 

*■ 

80 



Fresh til xmlp, 

i ^ 

Oiiprcssus lonilosa ^ 

^ M 

t 

6,800 


' * 


Xivdhzrgia Siafp ^ ^ 1, 



bm 

.. .7 



* ■» » 


1 

- 


. ■; v.'-'-' 




1 

Seeds tviihoiit podst ' 




HH 


Dxy iSccds. ^ 

Fict(3 tnyeeforfa ^ , . 

j 

*■ ^ 

A* 


wm 

" , i 

tftie 

> * •* . * 

‘ •' .V.. 


, > ^hattak, seeri > 
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Sx)ocic9. 

No. or SKED5, 

1 . 

I No ol 


por 07.. 

Pci 

oh. 

Mciiih- i 
ment^. 

i 

Rruaiiks. 

Qmoia tilicrfolia 


« m 

570 

1 , 1 ‘to 

1 


Pipladcnia oiidhenaia 


• « 

sso 

1,760 

1 


^iccrnis lanvffinosa 


• • 

70 

140 

1 


Sapindii^i cmar/jinatiia 

• « 

-- 

Go 

130 

1 


Bwietenia JlaJiagonl 


- • 

100 

200 1 

1 

* 

Valeria indtca .• 

» • 

• - 

2 

4 

1 



The following plant per cents irere ohsciTcd clnring the year 

in connection •with various experiments, iliough no special work 
was clone on this point for reason of slaff. These arc additional 
to those published in last year's report. In the matter of plant per 
cents, in ordinary work of this sort where the point is not bein^ 
speeially tested, it must be x*enicmbered that the figure does not 
always represent tlic appearance of a bed. Thus in the case of 
Bomhaj; mulahurkvm the figure for plant per cent, is actually 30 
but tlio bed was literally full of plants. With Kinall light seed, 
if 30 per cent, of the seeds produce plants, it is excellent, even 10 
per cent, with very small seeds may be an excellent result. It 
may bo noted that in 1922 the rains broke exceptionally late in 
Dciira Dun, U'hich doubtless affect cd results. 


Species. 


CfnnamomupiK^niphora (local) 
Camphors 
JOalbcrji i lalifoUa / . . ’ ' . . 

Tcrminalia bderica 


Cinnawomitm 
Ftoi 1 1 7a. 


Gormin*ition. 
por cent. 

Phnt. 

por 

cent. 

Time to 
germi- 
nato. 

♦ 

BKTtlRRS. 

Not tested 

V. 50 

3io4 

SoTvn in Novomhor* 


* 

mpntlis. 

]?ulp removed. 

Not to'Jted 

06. 


^^OTVn 5tli Jtiniinty. 


Jz 

months. 

Pulp temoved. ^ 

Not" tested' 

V d r 
good. 

^\ccks. 

^own Snd^iinc. 

Not tested ^ 

. 51 

4> to 8 

SoTvn 12Hi Slay. 

1 

. ^ 

'‘tv celts. 

Seed soaked in cold 

» ' 


wafer for 4 days 

< . ' j 

' ” ' i 

i 

* 

before soVing. 


hy 


JLVJL II14.UOV; X'l. U V Cl J. UJLJUL 0.0 

'exipgriraenis here 'an'^fecTii^SC of only lO/per cent, in' germination 
j!ordd/fce, produced' dr, Ti'V'itii seeds .jvhicli, have to be stored, a saving 



of floiei’ioj'ation of 30 to 40 pev cent, could be got — quite p'^ssible 
figures — it would uioau that amount of saving on all costs of col- 
lection, transport, size of nurseries, etc., etc,, in connection with 
seedling work. 

Kunery -TTotbing .special to report. Most of the work 

done is reported under the next Iicjid. 

Artfficinl ii'escvnvfwit . — ^As was mentioned in last year’s report 
a series of trnnspl antitig experiments have been started with four 
variations lor each species, 

rains entire Irausjilanls, 

' rains rooted cuttings (or root and shoot jiruned trans- 
plants) 

winter entire fvansplauL 
** winter rooted cuttings. 

Under each main experiment there were weeded and unv ceded 
areas. Work was started on tho.so speeic.s of wbicli plants hajjpened 
to 'be availnblo. In xaost eases, as tiie first plants were only put 
out at the beginning of last rains and have tiicj'Ol'ore ni>t yet 
survived one hot weallier, it is too early to draw any eonclm-ions. 
The rchults, however, are as follows ; — 

Acacia araiica — 

JUntirc Iraftsjjiants. — ^l^ransplantccl July 3922 : plants 3" to 32''' 
high (G mom 1(8 from seed) and roots 3" to 38'*' long. 

WcedMi 77 per cent, alive in Dlnrch 3923 ; plants 6" to S' 3" high. 

thncecdcd 47 pev cent, alive in Jlnrch 3923 ; plants 0" to 2' 10" 
high. 

Hooted cirft«if;s.“-TraKsp1anled July 1922. Stems cut down to 
3", root 6". Plants 3 year old. 

Weeded 2S per cent, alive "by March 1923. Plants 3" to 7" high. 

Vnweeded None alive by !March 3923. 

Entire iramplaitis . — ^Transplanted November, 1922. 

Weeded plants IS mopijis from seed 62 per- cenh-ulive in Iilareh 
1923 iJanls 2" td-fj".' ' 

' 'f . - ^ 

■'JjMPectfM plants 3. months from seed 68 per cent, alive in March' 

1923 plants T^jlb ■ - J • - 

Booted cutffnjys.— ^Transplanted jSTovembor ' 3922, Sterns^, cut 
down to 3" to 4" roots, to 6''. Plants IS months old.' • 

Weeded None alive by March 1923. ' 

, 'Uitjtfoed^d None alive by dvlarch 3923. 

J?'qated,cjdfi'?7:^^lyr'rransplantcd August ,31923. '‘ii^’tonts cul (Jwvii 
ito 3" and roots lo G". - .Plants 15 mOivWis old-* 
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"Weeded 40 per cent, filive by Marcli 192.3. Plants 4" to 6" higb 

Uwoceded None alive. 

'Alhkzia odoraiissma — 

Entire transplants. — ^Tran.splanted Jnly 1922 ; plants 3" to 8" 
liigb and roots 5" to 9" long. About 3 months old. 

Weeded G8 per cent, alive by hlarch 1923 ; plants 2" to 2' high. 

Unweeded 61 per cent, alive by hlarch 1923 ; plants 5" to 3' 
high. These nmveeded plants though aetuall.v as large as the 
■weeded do not look at all healthy and will probably bo choked out 
this rains. 

Enoied cutiinqs. — ^Tra’isplnnted July 1922. Stems cut do^vn to 
3" roots 6". Plants 14 months old. 

Weeded 96 per cent, alive by irarch 1923. Plants 4" to 15" high. 
Very hcalths'-looking at present. 

TJnwccded 80 per cent, alive b}*^ hlarch 1923. Plants 4" to 14" 
high. 

Entire transplants . — Transplanted November 1922 aboutJ 7 
months old. 

'n'^ceder? 62 per cent, alive by March 1.923 ; plants 1" to 2" high. 

TJnivcedcd 42 per cent, alive by hlarch 192.3 ; plants 1" to 2" 
high.' ** 

Eooted enttings . — Transplanted November 1922. Stems cut 
douTi 2" to 4" and roots 4" to 6" Plants about 7 months old. 

Weeded 48 per cent, alive by JLirch 1923. Plants 3" liigh. 

Unweeded 28 per cent, alive by March 1923. Plants 3" high. 


Bonibax mdlabanewn — 

Entire transplants . — ^Transplanted July 1922. Stems 4" to 9^ 
high, roots 3" to 16". Plants 1 year old. 

- " Weeded 64 per cent, alive in hlarcli 1923. IPlants 2" to 3" liigh. 

* '"Unweeded 48 per cent, alive in March 1933. Plants 3" to 12" 
high. . . ' . “v 

- Entire transplants . — ^Tramqilanted ' Nm'cmbcr ■1921. Plants 6 
'months old. Hcight'from 3" to ll'Vroot.s'-^" to-1^".; > ■ * ^ 


Vcedcd-42 per-cent, alive by March 19^ ; plants 6" to 14" high. 

Unweeded 20 per cent, alive by..MareEjl923,'4. plants C'^io 18" 
high. 


^uc7ianania{Jqiifolia^ 


'■ Eniire iransjpJ^ts. — ^Transplanted Angnst 1922. . Plants J.5 
iaonths;,DldI^y.Stems>fe4o jbots 8" to 13": % 

V - -.-■■r.-' ■ -■ -»>. . f -i 


li^S^eeded'^ por,ccft|hKvk-Yn.JlJ’ch 19E3..^PJants 2" to 4" liig\ 
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UriweoiJed None alive in March 3923, 

Roofed ovHingst . — ^'rransplaniecl August 1922 ; plants 15 months 
old ; stems cut down to 3", roots to 6". 

'Wcedj'd 2 pei* cent, alive in March 3923. Aji .absolute failure. 
Unwccded None alive in March 1923. An absolute failure. 


Bnlirc fromplanfs , — Transplanird NoA-ember 1921. Plants G 
months old. Stems 2'' to I’oots 1 foot to 2 feet. 

Weeded 4 per cent, alive in March 1.023. 

Viiivccded None alive in March 1923. 


August i.s late for rains transplants, 

€ivvamo7num Camphora — 

BtiUrc fmtsplnnffi. — Tvansplantod July 1921. Plants 20 month» 
old- Plants 9" to 4i' high .and roots 10" to 38". 

^yccdrd 02 per cent. aliA'c in March 1923, and of t)ic failures 
most occur in one spot. Probably' can count on 80 per cent. 
Plan{.s average 3' 6" to 4' high. 

Umoceded 0 per cent, alive in March 3923. 

Rnfh’e -Transplanted July 3922. Plants 6 months 

old. Stems 3" to 10" high and roots 6" to 9". 

Weeded 90 per cent. aliA'e i7i March 1923. Plants 2" to 12" migh. 
Perfeelly healthy. 

Thiwcedcd 26 per cent, alive in Jfarch 3923. Plants 3" to 19" 
high. Prohahlj* all will (Hsa]jpf'or ihis next rains. 

Eidire Irmsphrnls. — T^’anspljinted July 1922, Plants 6 months 
old. Stem 3" to 12" liigh and vools 0" to 11", Ploj‘ida seed. 

Weeded 88 per cent, alive in Slareh 1923. Plants 2" to 15" high. 
All healthy, > 

Vmoceded 48 per cent, alive in hfareh 1923. Plants 3" to 12" 
high, The.se will'prohably disappear this rains. 

Roofed cuffipgs. — ^Transplanted July 1921. Stems cut to 6" 
and I'oots lO"!' Plants 18 months old. 


to 3'. 


Weeded 70, per cent, alive in March 1923. Average higli 2' 6’ 

r/ “ * ‘ " 

i f 4 

Thwcrflnfi IG *rter coiit. olive in Moi’ch 1923. 



NftTuV nliw in Movftli 19951' 



Dalhcrgia laiifolia — ^ .'i - ' tf ''■y. ' 

JSidh'e TriJ.nsplanlp(l ^«lv*4^^ ’'Plai>t5^‘ ahimt 5' 

' weeks old. ' Sle'ms 3" t'o 57,-.i-oots 
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Weeded 82 poi* cenf. alive in Slavch 1923 ; plaiils 5" to 14" Wgit. 
Looking talker unkealtliy. 

Vimecdcd 18 iiev cent, alive in llarcli 1923 ; plants 5" to 15" 
high. 

Eiujcnio opcrcidaia- 

Jxooied cvUintj^, — Transplant ofl Koveinfier 1922, Plants’ '27 
months old. Stems cut down 2" to -I", roots 4" to G". 

Weeded None alive by March 1923. 

Vmveeded None alive h}* 3rnroh 1923. 

Ginelhin arhorea — 

Enoied mifhigs — Transplanted July 1922. Plants 1 year old 
Stems cut down to 3" to 6". < 

^ Weeded 94 per cent, alive in ilurch 3923. Very heallhy 7" to 
2.')" high. 

V'lxwccdul GO per cent, alive in I\Iaroh 1923. Plants 10" to 24" 
high. 

jl/ehh indha — 

Footed cu1tmrj<i . — Tratisplantod August 1922. Plants 1 year old 
Stems cut down to 3". roots to 6". 

Wc<ded 52 per cent, alive by hlareh 1923 plants «p to 3" high. 
Vmveeded None alive bj Match 1923. 

Prosopis spicigeru — 

Hooted cvtiivg’t. — ^Tr.sn.sp1anted July 1022. Plants’ 14 mouths 
old. Stems cut down to 3", mots to 6". 

Weeded 4 ])ev cent, alive by ?Iatch 3923. 

Vviveeded None alive by Match 3923. 

Rooted cuiMvos, — Transplanted Novenihot 3922. Plants 18 

months old. . Stems cut domi to 2''-4" and roots 4"-6". 

* 

IVtedcf? None alive by March 3923. 

- Vnivecdcd None alive by March 3923. 

Bapindvs dctci gois — 

Rooted cnituigs . — Trnnsplaiitcd August 3922. Plants 15 months 
old. Stems cut dov. 11 to 3" and roots to 0". . ’ 

Weeded 40_per cent, .alive by .*^^avish 3923. These look very ' 
healthy. Plants 5" to 11" high. ? ’ . ' 

■ Unweeded 42 per cent, alive by lilareh 1923. Plants 4" to 7" 

Tenilimtia icierka — . - .-'t. 

Entire travsptants . — ^Transplanted July" 3’92’3. Plants l^ycar 
old. Stemg^" 'fo 9." roots 4" to 11".^ .. i*' 

Weeded 92* p'ct jeent alive 'by Slarch 1923. Plants 4" to 13" 
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JJnweeded 42 per cent, alive by Match 1923. Plants 4" to 8" 

\ooicd cuf/rnr/.^.-Tvansplanter3 Jnly 1932. Plants one year old. 
Stems cut down to 3^' and roots to 6". 

Weeded 89 pfer cent, alive by March 1923. Plants 6" to 11 

Umoeeded 82 per cent, alive by March 1923. Plants 6" to 16" 
high. 

The following tabular statement summarises the above results 




Srmvn’AT*'* w 




Majicm 1928. 

E£MAii;:s. 

Species. 

Tiiao and metixod of trnns- 



plantjag. . 

Weeded. 

Un- 

heeded. 



Acacia aruinca 

Hnins entire 1022 

77 

47 



Itiiiis rooted cutting? 1022 

28 

NU 



'VlMuUr entire 1022 

62 

08 



'Winter rooted cuttings 1022 




Acacia Catechu « . 

B.\tn3 rooted cuttings 

40 

Nil 

Bono In August hliich (a 
late. 

Alf/iaia odoraliscimti .. 

Itoins entire 1022 

68 

64 

Ttio imuocfloil plants 
lookuulioaitliy. 


llnJns rooted cuttings 1022 

00 

i 80 



“Winter ontlre 1022 

62 

42 



Winter rooted cuttings 1022 

48 

28 


Smbaxfnalahartcum .* 

^ Ilntns entire 1022 

j 64 

48 



Winter entire l021 >. 

42 

20 


Jpurlanania lattfclia , , 

Haln? entire 3022 ^ 

40 

mi 

>Bonoln August hiiich 


Knlns rooted cuttings 1022 

2 

Nil 

j la lato. 


Winter cntlro 1921 , . 1 

4 

NU 


Cinnainamum Cmrtphora 

Halns entire 1021 * 

02 

6 

Plants iSmontlis old. 

(liOCtil cccd^j 

Xiatus entire 1022 

00 

20 

Plante 0 montlis old. 


Balni» rooted culling 1021 r 

70 

16 


* 

Winter rooted cuttings 1921 

40 

NU 

f 


Winter rooted cuttings 1022 

. * 86 

20 


CimtamomuM Camphcfra 

dufos entire 1022 ' * ... 

88 

43 


' maridtt £ccfl). 

< -fi ' ' • 




Daltcfyia lattfa^ia • 

XtnIilS ciitlro'1022 « . 

82' 



, rugenia opcrculttta .. 

Winter rooted cuLiinga 1022 

Nil 

Nil 


- 0}Aclhia arliorca » , ^ 

ItalnsTooicU euillpgs 1022*1 

04 

€0 

, 

Sdeliaindica‘1 

''ilteins rooted cuttings 1022 


.Nil 

Bono III JLuguU hhleli 
is latorf . .1 

/ * i 

I^0SQpii6picigcfi'*^f rv 

''t ^ 

rA V 

'‘JKttlnSjcootcd cuttings 1022 

4 


, ' 1 

Winter rooted cutllogs 1022 

mi 

NU. 

> ** V X * * 

* Sapinduc d^ergens 

Bains rotiled cuttings 1023 " 

« 40 


• 1 

‘Bone ill' Aug^i&lWilcIi i 

, iVemimlia bchcM ' i 

lUiiuB rooted Cuttings 1022 


. v-'82 


nr -irwr» . i 

■ »' — 


*!/ -* 
*L.^ • 





10 


CoTtelvsior.s. — is obvioi’ply too early to clraxT any definite con- 
clnsions in the case of most of these species. The “whole Bcric.s of 
variations are not yet complete. Any rains Iransplanls. of 3922 
have only faced one season’s weed competition, if nnweeded ; and 
have not yet faced a hot weather. Therefore the end of the 3923 
rains will be the first time that anythiiv' reliable can be said of 
them, for it i.s in the second year that weeds nsnally become most 
harmful, and also the hot weather is a season of heavy mortality. 
Still even the first rains indicates the relative advantapes of weed- 
inpr and non-wcedin<jr. thonp:h it seldom proves whether weeding is 
absolntely essential. 

Still le.ss can any real conclusion be drawn v.*ith winter plant- 
ings done in 3922, for they haA’o ns yet had practically no weed 
competition to face, if nnweeded, nor have they faeed a liot weather. 

ll'ccd/nj? verstts mn-xveeding. — ^TiOohing at the weeded and nn- 
weeded figures it i.s quite obvious that with practic.slly every species 
the advantages of weeding arc already apparent and in almost 
every case it is apparent tliat the percentage of failure even in the 
first rains is such that it is not worth while attempting transplant- 
ing without weeding and this applies both to rains planting and 
winter planting whether entire plants or rooted cuttings arc used. 
The only apparent excejitions are winter entire ti’ansplants of 
Acacia afalfictt, easily explained as they have not yet had to com- 
pete with weeds ; ivsins transplants of Alhhzia otJarnlh^ma M’helher 
entire or rooted cuttings, and rains rooted cuttings of Gmrlina 
arhorea and Tcrnmalia hcicrica. But it is highly probable that this 
time next year the nnweeded areas of these will also bo complete 
failure, for many look very sickly at present except perhaps 
Qmeiitta arbofcu. 

Jiains versus d-ivfer Iramplanlmg, — In the ea^e of practically 
every species tested it is apparent even after the first six months 
that rains transplanting is very dofinitel}' preferable, whether entire 
plants are used or rooted cuttings. In most cases one can go further 
'and saj' that winter transplanting is not .sufiioientlj' successful to 
be -worth doing, but to this there arc exceptions. Acacia arahica 
and Alhizzia odoratissima show good success at present with winter 
entire transplants, and Alhkzia odoratissima, Jiomiax tnajal/aricnm 
and Cinnamomum GampJiora sliow;_a vfair success willi the winter 
rooted cuttings, bgt it mmst bo.ycramnbered lhat they have not yet 
'■passed throiigh one hot weather, and thai,is :lhe time anortality 
.will occur. Note how the suiyivals in fhe. eaniphor have dropped 
-in the ijlants put-out in 1Q23 Tuid which have therefore been tln’ough 
one hot weather. - • ’ - - 


' cut't\ir^’^o not -give, "miffrei^nt suMCSs/to be worth, doing ; Acacia , 
~Qral)icfl‘^^--Biieh'a'imih tali folia, iP^^^s^spicfgcra. -Tn the foliowng 
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casos tliey seem at present as successful, or practically as success* 
'■ful, as entire transplants ; Alhissk odorcdmma, Chmmomum 
Compltora, CimeVma ai'^orca, Melh indicn, Terminalia helorica ; but it 
must be remembered Ibal they have not yet faced a hot weather and 
■that i1 is tJie fii’sl hoi weather when rooted cuttings are so liable to 
die, liiinhfmaimAofifolia seems a difficult f^ecies to transplant in 
any way, tliough August was late for t7’ansplanting and it may do 
' better if done early iu July. 

Dcndrocalnmvn siricins . — The following experiments were begun 
with seeds from Rnnipur. 'All were weeded. 

Mounds . — Rowings in July 1921. Plant per cent about 30 after 
a foi’lnight. Thej' have slowly petered out and now are all dead. 
Unfortunately Mr. Howard was on leave when the mortality 
occurred, and he cannot therefore- state detinitclj’’ the cause. It 
was prohaldy the abnormal drought in 1922. ' . 

Pdirhvs . — Sowings Jidy 1921. Plant per cent, about 30. Only 
7 seedlings sundve ranging from. 6" to 20". Please .see remarks 
above. 


TJne sowing . — Sowings July 1921. Plant per cent, about 48 and 
now of the 48 per cent, one half survive and are all sizes up to 5'. 
Please sen rojnai'ks above. Mr. Howard imagines the bettor sur- 
vival and progress is due to tlie fact tliat it is easier to soil work 
and clean lines than patche.s, and the loose soil meant better root 
development and less mortality from drought. 

Offscis .H frrt long from 1 year old culms planted veriically July 1921. 
All .struck and 100 per cent, are alive and have new culms up 
to 24 feet long. 


Offsets 3 feet long from 3 years old culms planted vertically July 1921, 
All slrnek and 100 per cent, are alive and have new culms up 
to 24 feet long. 

Stem cutiings . — .3 nodes length from 1 yaar old culms planted verti- 
cally July 1921. ' 

, A few sent out-whippy shoots but all were dead within- a year. ^ 

Stem auitit,gs . — ^3 iiode'a-lcngth from 2 years old culms planted verti-'" 
cally July 1921.. . - 

A few .sent out whippy shoots hut Jill were dead within a year. 

'JSf/ejj? dutiinffs . — 3 nodes leftgtn ffom L^vedr' old. culm&'-planled hqri- 
I - zontallyJuly 1921.''; ‘ 
rA few sent' out ^iiippy-.tliodts but all'wQre dead within a year. 
Stem cjiitings. — 3.nod^st]onglh from 2 years. old' cuhns* planted hori- 

^ntally -'X;;- 

5^0110 'everT^HSicli at- idll' - ' “ . •' 

Stem b»W?ngs.f22^.-^tv6dcs length from 1 year olcj^ jculmy notclieji a,nd , 
planted, hoTjzdnlnlly _Jtiiy’J921, ‘ * --.ir-.-..-'- - ^ 

' None ever sCruck, 



12 


Stem cuttings. — 3 nodes length from 2 years old culms notched and 
planted horizontally July 1921. 

A few sent out whippy shoots hut all died. 

Conclusions. — Stem cuttings are useless however done. Offsets witli 
a portion of rhizome attached and a good bud strike with 
ease and certainly, and suiuivc and grow vigorously, whether 
from 1 year old or 2 years old culms.' 

I'he Silviculturipi is not satisfied with the sowings. It eer- 
tainly appears from this that under similar conditions the offset 
method is supenor to sowings but tlie years were ondoubtcdlj’- 
abnormal and in a normal year this might be very different. 
Sowings as a general rule are successful if weeded. It certainly 
appears, as conditions were similar, that line sowings are better 
than mounds or patches, though mounds might naturally be better in 
areas liable to inundation. 

Reclamation and Afioresialion. — Experiments have been going 
on for some years in Zabarkhet in order to determine a method of 
afforesting grassy blanks in sal forests. The area contains rank 
grass up to 8' and 10' in the rains, and is a bad frost hole. 

It would have been comparatively simple to afforest. the area 
‘with any frosl -hardy species if weeding during the rains had been 
allowed ; but the United Provinces, to wliom this particular work 
specially applied, stated definitely that they could not accept a 
solution which involved rains weeding, the real ijroblem being to 
afforest places where no labour was available in the rains. 

In 1919 experiments over large areas were commenced in 
which no rains weeding was permitted, and the area now under 
vai'ious species and methods is some 81 acres. So far as has been 
ascertained the only species experimented with which are worth 
consideiiug for this purpose are Dalhcrgia Sissoo and Pinus long- 
if olio both'of which withstand frost and can be raised witli no weeding 
in the rains. 

Dalhcrgia Sissoo. 

Soxohigs . — is quite useless in hcayy grass so far as appears at 
present to attempt to raise this species by sowings without rains 
wui^ipgj»-', IkVitli rains WHieding it .is perfectly simple by, the usual 
methods’ of sowing. . An experimenf has even been made of plough- 
ing the land^ eleamilg out' all. grass I’ootSj and. then sowing sissoo., 
AltJiough the plants came np so thieir that thev Vere like a field 
of Avheat, allhough they Avere 6" to 1' high' at the end of. the fii-st 
rain?, .although Athat grass fliere' Avas atos cut in the first cold 
. Aveather, allhough ihc'^Sccond i*ains the area, was .still full, of sissoo 
"apparently exceedingly health}’, althoA^kftitj’^ass was again eut^ 
’^th'c.j|,i5cdhd*~-^hlei’, , the area noAV, ^t^Oie -bcgiiifung of thd third 
■'gfotving, season ^Contains only some weedy Ipoking sissoo not much 
^'liighbr ihaU th^J' aeStc at.the end of the first. -jrains, ich Avill un- 

V^tfcSjtedly peter out. ‘.It' is true, that with repIStea soAvings , and 
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n groat deal o{ luck an unwceded sipsoo sowing ntay get through', 
but it is so much a matter of chance, and even thou so patchy, that 
as a practical method of grass-land afforest a I ion it may be ruled 
out unless weeded in the rains. It is moreover simply grass com- 
petition which has killed lhe.se plants, neither the frost nor damage 
hy animals has had ans' appreciable effect. 

Transplanting whole plants. — I’hc experiments tried with un- 
weeded iransiffanls have not been a gi’cat success. It is possible 
thej’’ would succeed but the next method is so much easier and more 
certain that it is bettor to adopt it. 

Transplanting root and shoot pruned transplants . — Siasoo arc 
raised in a iiur,sery .and then planted out when about the thickne.ss 
of one’s thumb by euiting down UiC stem to 2" or 3" length and tiic 
root to 9" to 1 fool taking care that the earth nl'lor trausplanlitig 
conics up to the collar. The actual best IcngHi is not yet known, 
but that length is quite adequate. The planting holes should be 
prepared sometimes beforoliand, and tlie bigger they arc the better, 
but about 9" diameter and 1 foot to 18" deep is sufficient. The 
dangers lliesc sissoo cuttings will have *lo face are grass competi- 
tion, drought in the liot weather, frost, uprooting by iiigs and graz- 
ing by wild animals. 


Light frost will hardly affect the plants, heavier frosts will 
Icill ihc jilants for some inches from the lop, and an exceptional 
frost "vvill lull the plants to the ground but thc3'- will spring up 
again. This rather rules out sisnoo in a bad front area and, tiiough 
it is fairly frost hardy, cliir is eorlainly prcforabla to it in r.nch 
places. Grass competition need not be feared. It is iircferablc ‘to 
cui^ the grass in the rains if it is practicable, and in the cold weather 
if it cannot be done in the rains j but in most grass areas it is not 
essential. Draught in the hot weather is a danger and will be 
referred to more particnlarlj' under the next heads. Wiicn uheso 
root and shoot cuttings sprout tliej'’ first send out leaves from ihc 
material stored in the planted " .stielc ”, and then nifiimfaeture 
roots. If sufficient roots have not been produciid by tlic hot 
weather the plants will die ; and it has not been ascertained ex- 
aetlj’- how mueji root is ntee.ssary for the plants to survive, in any 
case it depends bn.lhe locality. 

Damage by pigs' and ‘deer will be referred to all 

root and isbool-cuttings nurSeyy'''plAni.s’ai’b preferable to those dug 
up from neiglribbuving ^forest ; ' and although’ Success' has been 
oilaancd hora'with such-forc.st xffahts it has not been a sufficient 
success. Tliis is 'probably .largely due to expo^sure of (ho root and’* 
shoot-euttings to the sun.- A few hours. exposure ttf hot sun will 

cim.se a lot, of failiS'es-'andimast he avoided. . ' * t " -i 

' . '1, 'v, .*,.<■ . ; A« 

jrhiier irampl(^lis of'^oot and .97t<?oi-CH#/3nr;s.V.The .o]).iPCt; of 
this was to avoid grass Competition. Dy cutting /ilj.'gi'ass intl^tolmr'' 
pr Novem^Terrj’Wiljurning wdiat \vas loft and,^ho?% pjtlting out i)?e 
tra^plants at the cud of November. or' carlj^’* in Dcccmboj'' it Was,. 
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hoped the ugav plants Avould ho 3 feci high by the beginning of 
the rains and thus gel aAvaj' above the grass from the start, as 
the grass does not really commence to compete till Ihc rains. 
The method however is probal)ly not Avorth doing. It is perfectly 
true that if everything goes aa'oU it docs succeed best of all, but it 
is unlilccly that everything Avill go avcII. If there arc no Avintcr 
rains the jdauts Avill not sproiil till late, and tJierc AA'ill be a large 
percentage of failures the first year. Soinejimc only some 20 per 
cent. Avill succeed. If there are AA’intcr rains but no hot Aveather 
storms sin’outing Avill 'begin in March and go on vigorously ; but 
root deA’clopment Avill be insuflieient arid there Avill be a largo amount 
of failure ‘in the hot AA’cathcr. Forty or more per cent, failure may 
result. If there arc Avinler I'ains and regular hot Avcalhcr storms 
then 90 per cent, may succeed and will be 3 feet Ixigh before a rains 
transplant had commeneod j but on the AA-holc it is too much of a 
gamble on the Aveather and the nest method is .sufficiently certain. 

JRaitis transplanis of J'oot and sliooi-culiinys . — ^This is exactly 
the same as before but the phiuts are put out avIiou the rains break. 
They should be 3 feet high by the end of the rams, Avitli good roots 
sufficient to curry Ihein oA'er the next hot Aveatber. "Whether grass 
is cut in the cold Aveatlier or not Avill depend on local eireumslanees. 
It is better to cut it but, unless it is heavier than at Zabarkhet, not 
absolutely essential. The rate of groAvlh aauU A'aiy largely AA'ith 
locality. The plants may bo 3 feet high the fii'st year and 6‘ feet 
the second ; but in Zabarkhet avo have' not managed this. They 
get 3 feet high the first year, but they then have rather a struggle 
and so far they arc not yet really above the grass anywhere. 
Sometimes too they Avill only get up a foot the first rains, and that 
means a further struggle Avilh the grass. The plants arc vuidoubt- 
cdly being kept back by the frost. Sometimes they are killed to the 
ground more often they are killed a foot or more and though they 
will probably go through cA’cntually they are at present much the 
same size as they Avcrc the first year. 


Timis longifolitt.— This is the most successful species tried. The 
dangers it has to face are the same as for the sissoo hut it seems 
quite unaffected by the frost and really only fears drought in tiio 
hot weather : so much, so that it actually seems to prefer hciug 
uuAveeded, Avhich is cxaclly AA-^hat is 'Avahtod; It is absolutely hcecs- 
sary to rcd-lcad the seeds before soAving, o'r all AVill be eaten. .An 
area here w'as tiled by plougliing the land and -i^cnning.' out all 
grass roots, sowing thc'c/uV in lines on the ploughed land early m 
July, and no'suhsequcnl tending. This procedure is imnccessary 
and expensive and giA-es results no better than the line method. 
In the line method lines about 9" wide>;ere -cithe^plougbcd through 
the 'grass or carSifully hoed up. • IIoeing ig«|r^l>ut Ploughing is 
good'enough if fhcrdods,' are broken up. -i^rass rfiot sho^d be remov- 
‘ed.' The" see'ds'shoW'Jhe red-leaded and soAvn thidt or I apart 



is necessary. The grass sliould not be cut the nest year, and when the 
young chir arc a year old they will be 3" to 4" liigh. There will 
be mortality fz’om di'ougJit t] 2 e first hot weather and it may be 
necessary to resow, allliougli it has been unnecessary in Zabarkhet. 
At the end of that rains the seedlings will be about 1 foot high. 
A eerlaiii amoiuit of jmlgnicjit about grass cutting is now necessaiy. 
It is not necessary, but it may bo beneficial to cut the grass hclwcen 
the lines to prevent it falluig over and crushing the young chir ; 
but it depends on the size and licalthincss of the plants. By the 
time they arc 2 years old tliey will be about 18" high. During the 
next cold \veatiier grass-cutting hetweeu the lines is certainly 
advi.snblo and probably now nccc,ssary. "When it is cut the chir, 
'wliich -will often be vciy ^lanky and Uvislcd in their efforts to 
reach light from under the grass, may not have enough strength 
to si and up, but this does not matter — they will straighten later. 
The third year the best plants will bo 3 feet high and should then 
go straight through. 

Aaimcds. — ^Pigs are the worst. TJicy root up a great many 
s/vsoc) but chir area they will wipe out completely. Unforluualoly 
the mnotml of tbimago they did ivas not realised till this 'year, 
and tlierc is no (|uealion tliiit more of the failures in Ihc chir here 
are due to pig than anything else. A pig will go down a line and 
root up cvci'y plant in a night. The area has now been fenced, 
and feiiciug is absolutely cs.senl!al to success if there arc pigs about. 
Deer also browse both Siswo and chir, nissoo far more than chir ; 
but though for this cau.se alone feueing mai/ not ahvaj’s be absolutely 
necessary it is certainly advisable. 


Thinninys cnd'clcanivys.—'bioilnns special to report. So far it 
has been assumed that thinnings are beneficial and sample plots 
are all thinned for tlie' quick pj’odnclion of yield tables. Once 
these have been issued comparative Tcsca'rch into different inten- 
sities of tliiniiings wdll be staclcd. .A few such plots arc already 
ill existence but, up to date have not progressed far enough to report. 

Mixiuns . — ^Nothing to report. 


Vnderpia'ilhxy . — ^Nothing to report. The plot of Pinv& longi- 
folia uudcrplauted with Qucrcus incuna still exists. 

Silviculiural ^ysients. — ^Notliiug-to report. 


''''Wo)ii'ing Plans and: Statistics. 




Worhing Plans, — ^I’he following working plans have been re- 
ceived during the year. ' t ' • 


a, tvortung-rjan oi the 'J'hanti jeorcsls,r.pomhay. •' - . 

8, ■Working' l^kii for the. North Gal^iwal -.i^orest' Dmsion,, 
JJnitedl’rovhices |ory$2jt;g§.to*1930-31,-;J • ' 
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4. 'Woi-king Plan for bamboo*? and minor forest produce iu 

the South Vellore Division, Madras. 

5. ■'Vorking Plan for the forests of Sironcha Pange, South 

Chanda Forest Division, Genti'al Provinces. 

6. Revised Working Plan of the Yillapur and Mimdgod Teak 

• high forests, Kanara, Bombay, 

7. Working Plan for tJie Sambalpur Forest Division, Behar 

and Orissa." 

The small scheme for providing an educational forest at the 
new Researcli Institute has unfortunately not been commenced 
owing to want of staff and money. It is a pity, as forests can not be 
grown all at once ; and it would have been better to have got this 
pai'tieular work in hand some years before the inauguration of the 
expanded educational scheme. 

Yield Tffilcs.— The Central Institute has measured 35 samiile 
plots during the year. A great 'deal more Avould have been done 
if the Punjab tour in the deodar areas had not been cancelled oAvlng 
to tlie inability of the local authorities to provide transport. The 
cancelling of this tour is to bo regretted, as the .statistics for a deodar 
yield table lack certain data which could have been collected, and 
udiioli Avould have made the publication of a deodar yield table 
possible. Now this publication is held up indefinitely. On the 
other hand this field measuring on the part of the Central Institute 
is not altogether desirable oAving to ibis A'^eiy difficully, namely 
the transporting of a large staff OA’or long di.slanees in A^^^ious 
localities. The local Silviculturists are rapijdly expanding in tin's 
direction, with the result that the Avork of compiling and AA’orking 
Up their results has increased to such proportions that the present 
staff is entirely inadequate to cope Avith it. Kince Mr. IIoAvsird’s 
return from leave in October last, 12o sample plots and 7 exped- 
meulal plots haA'C been Avorked up ; hut there are unfortunately a 
very. large number still in arrear and more arc coming in daily. 

More Avonld have been done but it Avas considered that the 
aA'ailablcjstaff and time could ho more usefully spent izi cotnpiling 
the results alrcadj' obtained into a Sal Yield Table, Avhich was zirgcnt- 
ly required^for the United ProA-inces. There Avere so many working 
. plunst-aclyidrj’^ tn course of roA’ision in the^United Provinces tliat it 
■ Avas 'felt that the production of a yield table aaus a maitdr of ah- 
. solute aud^- immediate necessity. .3'hq yield -table is noAV in the 
press*'*; and* besMe the actual yiclh table,* 'etc., the pnhlicaiion. 
contains various^ sihdculturdl/miittersr^jlt is a Joint production of 
the United 'Pzuvinccs, and' the Central SiMcultnrists. The .silvi- 
cultiiral work' is the Avork of the United ProA'iimcs, the mca'iure- 
mcht of the plots has been done principally by the Central Insti- 
tute, and the compilation. Uf the rc*?ults into yii^ld taldc — ^in fact- 
the* statistical pirriL — lias Keen done by the, Ooiifoaf SilA'iehlturist 
wipi certain help -zii jhc matlbr of thinnings, etc., by the United 
Province^.*, A eop^*uf ' t|ic table is appf'ndcd and ibrnaj'^zo useful. 

" " ' * l^.snc(l iu Deembor 1023. 

- «*•». 



17 


It iniiKt be pointed ont llial strictly it applies only to the United Pro- 
vinces, though it may help other provinces. 

A general yield table of sal for India will be undertaken 
directly more staft! i.s appointed. The data already exist or will 
arrive shortly. 

Tt is hoped that the Auv data necessary for tiic ptiblication of a 
chir yield table Avill be available this hot weather and that a table 
will be issued in the coming year. 

Volume and Form Factor Tailcs, — bTo now volume and form, 
factor tables have been compiled during tbc year. The ro-issiic of 
ibc sal voluni''. table foro.sliadow'cd in last year\ report has not been 
luulertakon, as there has been insuflicicnl staff to cope with it. 
Evel’i' type tree felled however for whatever purpose i.s entered up 
in the recfrrd.s, and data arc now available to issue complete tables, 
and. it is hoped the.so w'ill he iniblishcd in the near future. 

Data arc available for the issue of preliminary tables for other 
species but again lack of staff is causing serious delay in compilation. 

Bark mcai^uremcnfs, hoartwood mcasinrmevfSf cfe.— .These data 
obtained from many type ti’ces measured are entered up as usual 
and will form part of the volume and form-factor tables when 
i.ssucd. 

Mkocllaneovs. — The staff have made tours during the year in 
Bengal, llic Punjab, Bihar and Ori.ssa and the United Provinces. 
More toui’ing ivoiild have been done if there had been more funds ; 
and if the local authorities could have provided transport a much 
longer tour would have been made in tlic Punjab. 

The photographic collection now eontaius stone tl837 prints, 
4237‘ncgalivc.s, i}38 lantern slides, G cohtur pesitivCs and 4 eincma 
films. A new catalogue Jias hoeu prepared (and it is ho])od 'will 
be printed).' The increase over last year i.s not large, but docs not 
in any w'uy represent the wmrk done. A large amount of copying 
work bps been done for the Jiondbn Exhibit ion, replacing perished^ 
negatives, etc., etc., and in many cases where there i,s only an addi- 
tion of one print to tlie collection several e.opie.s have been printed 
for. various departments. ^ The photographic v.’oVit isTJccK^-^jViir? 
an entirciS’ rinsatistaetory basis and it is hoped it Avill be improved' 
in the near fulnrc. i 
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acre of Sal—1 Quality. 
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<jf Sffli— n Quality. 
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Yield of one acre 
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of in Quality. 
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i . — llxpt >7»»< nUt! 

Onntvl . — It {•i dd’ihiful wlu'tlirr any inclliod fxwpt cTnar- 

fellinsj aial aitilicui} <ir will be sm-cessful in irpio- 

tluoinir 1lu‘ ('vorfrroon forest.; of Assam ; rato exceptions, all the 
more valuable .species arc <• roij" ltpht>demun<Iers, and will lif.tr little 
or no overhead ahade ; the only exceptions of importance arc hoUoufj 
{{DlplcrcHvrims pt'/esitA) and inuari (AtuDOta - 

J’J.'jntntion work Inis been done in a ninnher of rlivicjons, both 
^Yith and without fiepi evojis , and in nUHt divisions' it is to ilie fonner 
• method iliaf we nnisl look for the vi-piodiieHon of the forests but 
:u some divisions it is diilicolt to find suitable enitivntura to tnnier- 
Inke tlie work ; it i.s only Y.here tbav is a .sliorlape of Ifttid for 
loniporary eulti\ation llmt application', .'iiv nwdt* t« eul'.ivale in 
reserves on e« ndilion of i>lantin;r or eowinp of ie-'’ful spcuies in lines 
between tile crops. 

/votand u/ raiton — Kxiwriments were coulhined in tlic 

iSibs,!V!:.tr Division, tin* objee* Leiny: to f.nd om tbe tnnonnt of (ending 
required to ensure the natural yviirodticlion of tiw jinHctjntl ever- 
{rreon sp;ci‘>s. the ehioC speeies tetided beinp f/td-Wa Tatiut. J'hoebo 
,sp., Vnnhanpa bonnerniioitJr^, Amoom i.pcefobtViV'?, (.7iifrnt.sM''» 
iitlndaris, Atiocurpiti. Chap}a<hn, IxiyirAi’ornu’i /Vt>s''fvep/«(fe, and 
Dip/<j’orrtr;i((< pilo'iu'-'. The exinwnueids ais' in too early a sttipe to 
show whether it will be possible to is'prwUiec fore-itN on a l.u’{ru scale 
in til is way. 

Hicch {gerniiimfiou Tiei-eeidl.'— The folbwviiipr c-xperiineiit was 
made witJi teak seeds by the Divisional Forest Ofneer, {^ylliut. 
:Mr. D. i\ JSeu Gupta, nftci oilier methods had not been very suc- 
cessful : — 

Seeds arc t.oaked in a frcAi cow-dujtp cundsiou in a kerosine 
tin and kept in the sun fm y days. Tliei are dieu siwead in the 
bed of a slniHow pit, stiy 10' X covered with dry thateh grass 

and t.prinklt*d W’itlv water. -Tlie whole thhig is covered with 2" of 
earth and kepi moist b> spvinklimr watte. A gouil lunubev of seeds 
hurst in sevin d.iy.s. All the seeds arc venun-ed and laid on the 
nnrtcry bed and are voveved with >tind r.bout thick. They arc . 
waittvud piofttsely daily. The explanation of the above procciss is 
that the ainmoumia io'drovide in fiosh eow*Clung cmnlsion hastens 
tlio peticlration of lf«»3'l\ire,,ln;i'ip,iiig in t» tin and keeping the seeds 
in the still hcl]> in geiiciMlti'v heat ; ttiid heat," inoistnve. and air all 
,ccixthinu when, tiie seeds are h^n in a slinllow pit and arc covered 
with *rinss and eartli iiinl water f$l. All tbe aeeds eannot be expected 
lo gonnimite at The same so they must be ivrtiovcd from the 
pit as soon us a jjood nnmlS* iKif them Inyc btir.>t, else the gernunated 
seeds tynPhe .*}i>oilt. Tile hest'tiiue in this Division is .Tunc, hut it is 
better to iorcu, germination in April ^d ^lay that ttie seedlings 
may hiivcn full gidwing !.ta*on*bcioj‘c them. 

« ♦ y 4 • 
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Tn Cacliar Dimion, W[r. C. J. Kowbotbam, Deputy Conservator 
of Forests, bas experhncnlert with the germination of seeds of Moms 
laevigata by soaking tbe seeds for 3 to i hours in dilute— hydro- 
chloric acid.' Good germination was obtained from the seeds thus 
hoaked, Avhile none Of tlie .seeds not soaked germinated. It is 
intended to try this year with seeds of Omiamomum ghnuUdiferum 
and Michelia exceha, in both of which germination is very difficnlt. 

Nunei'y It'ori-. — ^Nurseries have been coinineiieed in Cachar to 
study the germination and seedling growth of local spe(jie.s. Of the 
,* 5 ipecie.s tried, Gmcliaa arborea, Lag erst rocniia Flos-lteginae, Tretoia 
midiflora, Bonihux maJaharicum, Fugenia sp., Ariocarpvs ChaplasJiOi 
and Amoora spcctabitis germinated jioarly cent per cent. Lt the case 
of Cinaamoimm glandutifcnnn and Michetia excclsa, germination 
was a total failni'c, and cxj)criraonl.s with hydrochloric acid, as 
mciuioncd in paragi’aph 7 will be tried ; the seeds of tlie.se species 
appear to germinate in the forest only after being pas.scd by birds, 
ebictly the imperial jiigeon and tbe hill mynah. In Dakliimpur Divi- 
sion a nui’sery of 1 \ acres was commenced of Terminaiia, myriocarpa, 
Lagersiroemhi Flas-Jtcgime, Cedrcla Toona, and Bischofia Jatwika. 
The last three named species germinated cent per coni., hut of the 
Tcrmimlin only 50 per cent, genuiuated. 

A rtifioial Itegencraiion, — ^J5x]ierimcnts were continued or . com- 
menced in most divisions of Ihc jirovince for the purpose of invc-sti- 
gatiiig the most satisfactory methods of reproducing the forests arti- 
licially according to locality and species. The cxpcrimouls were 
done under heavy .shade, light-shade, and on clcar-fcUed land ; both 
<iiree,l sowing and planting nut were tried, but no results can j'ct be 
recorded. Experiments in the inli'oduclion of teak iamgyas were 
eoinmcnced in Cachar and i^ylliet, 

II. — Vorliing Plans ajid f^tatisiics. 

A commeneement v.'as made in the rcvi.sion of the Working Plans 
of the Goalpara and Cachar Divisiciis. Sufiieienl measurements have 
not yet been made of each spccie.s to Jiiake the preparation of tables 
of form ficlors and volume yet possible, but tlic collection of mea- 
surements is coiitimung. 

‘ Buncj.Ui, , 

. * i 

' ‘l,^E!cpermcntal^Sil'i)icuUurc. - 

General, — Silvicultural experiment in Eengal* continues to he 
larg^y in the direetioii'of /aaKpi/ff julantations, although, in places 
wlvci'c Ibis ’is iihpo.ssiblc owing to lack of 'c{tltivator,s,’'considcra'ble 
areas in several divisions .have rcstoclrt^T'’;thcmselves, natuVally, uft4r 
clear-felling, and this natural regeijllration requires only t'n'- little 
attention to establish itself as a dense mid ^tem.dlrabsb .■ptiire. crop. 
Except in. the Sitndarbansy •f^ero it^is satisfnct^i'yj natural I'eget 
iicration can hardly le regarded’ as more tltau a last mot't’ because 

' L5J?P,£ 
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of its xuicorlainly } and beeanso. in most cases, tliu rcMilt h cbicJly 
fiiwoocl species, or at best inrerior box*i»lankjng trees. The notable 
exception is Ad'oearpus fru.'inifoUu', in the fool-ljilk, which has 
turned several laungyn failures into suceew's, and is quite a good 
timber. Apparently neither natural nor artificial regeneration can 
be established on a scale AVorth eonsidoriug in nnwt of our Bengal 
forests except in eleariiigs, ns any lightening of the eanoi)y is rc.s- 
ponded to fur more (jniclvly by evergreen niideignmth and creepers 
ilian by the tree species which it is desired to help. 

Nalural Jtetjnuraiiotu — ^jMlhongh, as notetl in the last ])aragra])h, 
. natural rogctieraf ion (exeept in the Stnularbanf) appears to be only 
possible in clear fclliiigb, ceitain tree speeies seem to come up and 
thrive under heasy sbatle, and no doitbt .sometimes biuak tltrongh 
into the upper .storey. It is A'cry doubt tnl whether any n'sistancc 
is possible to enablo tbeJu to g'd thnuigb in AiiftieiejJl mimbers to 
be of an.v ]U*netieaI use. The m{>st noticeable of .••neb simcies arc 
AmoOin WnUhltii, Aniaora ItohUuhit and the allied l}y\ojryl»m 
hweeiarifernm, the valuable Michliu Clumptto!, atnl a leguminous* 
tree ViUucolohhnn a)>ijvlafu)h. It is iiotieeablo that none of these 
spccie.s arc emmnon, and the last decidedly wire, in the upper aiure.v 
of llic existing forest ; a further indication Ibal the eompositiou of 
the^crop is changing. None of lhf?c species come up naturally 
in clear fellings ; instead ue gel sticli light •demnutiers ns (in the 
3>uurs and Tcrai) B/treal/n i*)7/o.fff, G’ftJ apa pimuiia and Cnllirorpa 
orl/orut ns t'ojtpiec, and A*arion.s species of Miictirattya and MoUolus, 
Trcma ^d'hntulh nr Hapiinn fugcviaofoiinm as seedlings, one or 
other of the.se species coming tip as an alino-«t imrc crop Avith a fcAV 
Anihoccplialus OaSaniha 4i»d AUntyiinn brgoimrfoliit. In similar 
aitnations in the hills, at all elevations np to (},(Jt)0 ft.. a\c gel A'arious 
' species of Macarttngo or Malloins Avilh LvotUa frtuitti folia and AVj/» 
ihrim arhorcsccns in the ujijicr part ; and the Maearaat/u may be 
replaced by almost pure Acrocurpiis fia.iinifolivs or Evodia mUiac- 
folia or Eaphim vugumcfrliinu in the foot-hills. The coppicing 
species iu the hills hotucen -1,1100 and 0,000 ft., arc eldcily 'JHurya 
and Sytnplocos sj>p. 

Eced colkciioii) cic. — There is nothing now to r'ceord under this 
licad. 


J{urscry work. — There is* very little tbar is ik'Av ro^ report. The 
practice of priclang out|^f!ft«^(^///p^K^-'fccdlIllgs into haskets instead 
of ,intu 'Itfds has inerons<!i5-^ emr suw*'i.ss ^wMth*. those siiecics. In 
Chittagong some iiur,^ry exj|*ferjments Avith 'the A'arious Vipicrocarps 
arc 'in progvesSi 'On^thc whole the ntunbetrof siiccies'.whieh it is 
beljeycd aro-heit^cr, spun dinyl is on the increase. . * ^ 

*■ ij****'’*'’ * ^ * 

— Tavo experimental innovations arc re- 
ported. Tile 'iitst.’ is cold-Avo^tlier .of some sjieeies in the 
hills, no.tably A/«i« •«c2Jff?c^5is,''A<*luch Avarc formofly* planted iu the 
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"^raiuK only. Considerable success has been achieved in tliis direc- 
tion m Darieeliiig Division by the use of small nursery plants sown 
in February and planted out in the following December or January. 
Belter results appear to be obtained besides the advantage of dis- 
tribuiiug the demand for'']abour and the better work which can be 
got onl oC the coolies in dry weather. Tlie otlicr innovation is an 
'■experiment on a large scale in the foot-hills in sowinar thickly in 
lines (i ft. aiisirl bolh with and willionl cultivation instead of planting 
or sowing ni if ml is, A very lai’gc number of species have been 
hOAvn in this way in practically all the foot-hill coupes of the Kalim- 
pong Division. It is claimed IJiat though the cost in seed collec- 
tion is high, there is a saving in tending. The results will be watched 
with uitercst. 


. Kcclamation and rc-all'orcstation. Nil. 

Thimitigs ond olcaninfjs , — Tlicvo is little to report \inder this 
bead ; heavy ami early tliiunings have been made in young -teak in 
Uhiltiigoug Jlill Tracts and Kniveong Divisions in nccoidauco with 
the laic, at idAw on ibis subifct. 

M/xiimcs.— 'There is nothing new to report. Several mixtures 
are being experimented wilb, but none can be said to be ont of the 
experimental .stage. 

‘ Uvder plmiUnrj.—JsQue has been tried, principally because, with 
the exception of sal most of our species keep themselves clean after 
two years and sal is so slow-growing that no subsidiary species has 
been lound for it. 


ll.—Workmg Plans and Biaiisites. 

Bamplo Plot Worli. In the Sundcvbans Division four J acre 
sample plots of gotva (JUvcoccaria Agallocha) have been laid ont at 
yirynig di.stajiccs from the sea, and'oiie or two plots have hcon made 
ui the .sIow-groAvn (Ucritiera Fomes), the so-called PaJtka 

Hill Tracts sample plots arc now being 
m ? mycstigaling the question of regeneration 

and rate of grovdh of tho^Dipterocarps. Bmg-counting for sal has 
just been started. . - ^ oai. utw 

t * 

Bihab akd Orissa. 

^ Hosearch work was possible 

if - «i« rqeenlly sanctioned post .qf Silviculturist, 

who in tins provinco'is i'esponsible^iqr|htP|SUviciilturarattd Utili- 
zation research, was- tacgnt'diii^g ‘most' 'Sftho jmW owinh'-W'the 
absence* of the incumbelit oH. leave • apd Dmslqnal -Forest Officers 

samfe tune itus grattfyingHo he.<iblb lo’recowl' 
^ start, has be^'^made in atlenst.'^We'-'d^' two-iltfrec^ 

tipns. On his’ return from^'leave . 
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of studying the niclliods of lac eullivnlion •vvlucli nvc meeting witli 
such great success in that division ; and at llic close of the year 
lie Avas engaged in druAving up jiroposals for the development of lac 
cultivation on a lai’go scale in the (JoA'crnment forests of the Pro- 
vince. 

The Imperial SilA’iculturisl toured Cor lliree aa'ccIis in Single 
bhuin and Puri ]>i\-i.sions. A.s a result of his visit and adA'iee it 
Avas decided to initiate certain experiments lo decide the best 
methods of rcgeilei’ating forest.s in AA-hich natural regeneration of 
sol or other species of A'alue is deficient or absent. Purther tlic 
ProA'incinl SilA'ienltnrLst AA'a.s engaged on collecting information 
about llie various forest problems requiring solution and it is ilic 
present intention to lay down a definite programme of research both 
in SilA'iculture and in Utilization AA’liich Avill be initiated early next 
year. If tlieu avc cannot claim as yet to have marched A*e*ry far 
along the many road.s of progress lliat stvetch before us, it may at 
least be said that \\e huA’e .stojiped a little AA'oy doAVn some and made 
a iircliminaiy surA'cy of others. • 

I . — Expcrimcnlal SiH'icuUnre. 

General. — As in prcA’ioius year.s I’escarch Avork on silvicultural 
problems Avns limited to experiments initialed by DiA’isional Forest 
OJlicei’s in their re.specti\'c dh-isions. 

Natural lieycnerathn. — ^I’be province is fortunate in that as a 
general rule the imtiU'al repi-oduction of its principal species sal is 
Avondcrfully good ; and few if any special measures are required 
to induce it. Tlic sal forests of Puri division are an exception 
hoAvcAxr, as long-contimM*d fire protection, has resulted in the 
complete disajiiienranec of sal seedlings and poles over considerable 
areas, generally in tJie bottom of valleys and along the loAver alopes 
of the Iiill.s. and their re]Alacement by Avorthless CA-eigrecn species. 
To soIa’c the problem of re-obtaining natural regeneration various 
experiments in opening np the canopy and burning the tinder- 
groAvlh have been initiated in recent years and are iioav in progress. 
.The results up fo date indicate : — 

(1) That cxccssiA'C opening of the upper canopy results in 
a rapid groAvth of AA'ceds, creepers, etc., but that although 
tuis cover is very dense it is )iot as hamiful fo .sal 
seedlings as the coA'cr aiVordcjl,.,Vy the dense canopy of 
larger lrccs,/Vhethcr sal or misccilancous. 

(2) Tliat nnder'-a lilgh cover sal seedlings perish soon-a^lr 
'■ 'germination, but un^r ft loAAtJ^dcubC cover the y mj^ per-. 

i sist for years. 

ij^^-^hat AAdicrc -all miscellhjtet^.^eeics^tirc felled only 

^ 5 ii»al .s'fedhearers are lpt4Cn^'ege‘iieratiou.,is induced'; but if 
the ^• hI overAA'gpd is*«den.sn and not lieavily opened lOui 
Jlie scedling.s i^ish.’foi-'AygnlKof-lightj' 
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■ During llic visit of tlie Iin]n>rial )Silvietillnrist io tlie Puri 
forests in February the whole problem Avas carefnlly studied and 
as a result it was decided to initiate further experiments in tliin- 
ning out or clear-felling the overwood and in burning the under* 
groAvth for several years in succession. These experiments will be 
carried oiit niulcr the control 'of the Provincial Silviculturist and 
they AVill bo dtsseribod in next year's report. 

f^eeds . — It has been found in Puri division that the burial of 
tcalc seeds for some months prior to bOAving gives the best germination 
results ; and tltat aa'Iipi’c time i.s iii-suiTident for burial, watering the 
seeds daily in niir.iory beds coA’cred Avilh .stwiAV induces germina- 
tion in about ten days time. 


'Nnrscry worJe . — ^In the Puri Casnariiia pinntniions it ha.s been 
definitely proved that plants raised in bottomless pots are much 
more successful than those trau.splanted without pots. 


Ariifwictl rcffciicrniioi}. — Tiie teak toila ploulalions in Pm*i divi- 
sion Avpi’c extended by 191 acres at no cost. The spacing has been 
reduced Aiithiu recent years from 22' X 36^' to 11' ; but it i.s 
. quite cA'ident that cA'cn the iattcr .spacing is Aiiucb toO Avidc and 
ctTorts arc now bring made to reduce it to 6' x G'. The ioHa 
CAiltivatoix object to *ucb a reduced spacing j but probably it AA'iH 
proA'e .sufficiently attracfiA'C to them if tIio,v are permitted to 
cultmte the soil for one year prcA'iotiH in llie.soAring.i? being done. 
It has been found essential to gel the foalc seodling.s succcssfnll.v 
established during the fire! year as in al'tov years sub.scqnent 
BOAvings fail through lack of prqper .allciilion. Tlic .system of 
BOAving'tealc .iu lines cut through the forest lias noAv been defi- 
nitely abandoned in faA'our of ihc'foifii systmn. It is true that 
te.ik soAvn.in.cloared liiirs snifer le.ss from drought than under ihe 
totVff system, but their growth is irregular .and the stems are fluted 
and of poor quality, llcgular grOAving space biis been found essen- 
tial. 


'Tn ease failure should attend the expcviincuts to obtain natural 
regcncraticn-of ’sal it Avas decide*! on the adA'ice of ilAcs Imperial SilAU- 
cnlturi-st to harry 'out next .season expr'rimculs in artificially rcgc- 



J'wvei- 

'• , ■' / .-/-A ; 

Tlie.aroa of ‘the Puri- CJnsuariiitf ' 
plantalioflsAAas exlcndcd bjjjl^^'rawes at a cost of Bs. 8-G|'^ei;,pe^.c>r 

,Thc ‘I'n'es^ qjacipg , is ifltx^f'ly^ut is considered.'- thal^'icSS^l^'' 
'Rpaeipg mpy give botlov-fliiVK-ial r/^-alts,!. and it has llicrefmV been.' 
dceided ',t-o 'plant •■up.,'t'yri)erimeiilaf t ul^is 4' X 'G'^'and*' 
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8' X 8'. The Puri Cnsuarina forests represent a splendidly suc- 
cessful effort at TCclaliniu'r barren sand dtincs ; and there is little 
doubt that fmancinlly they will prove exceedingly profitable, 

Tl. — 'Woi'hhui Plum uM f^iaiistics. 

yields Tallies , — new sainiile plots were slartcd. The sal 
sample plots established in Singhblunn division in 1918 by the 
Imperial Silviculturist u’cre reineasureci by him in l‘’ebnuiry. These 
plots will now be taken over by the Provincial Silviculturist. A.s the 
data from the Singhbhura plots arc being incorporated in the all- 
India yield table for sal under preparation by the Imperial Silvi- 
culturist it is hoped that the latter Avill be applicable to most of the 
sal forests of the piovinee, and that there will be no necessity to lay 
down further vast numbers of plots to obtain data for a pin'oly pro- 
\indal table. 

T’o/ji»ne and Form Facinr TaMes . — ^With a view to obtaining 
local volume table.s for sal the Puri Divisional Porest Oflieer lias 
commenced measuring up sal trce.s felled in the annual coupes. It is 
to be hoped that .sntlicicnt tries will have been measured next year 
to yield data for pi’opcr Volume Table, 

Bombay. 


No infonnation available, 

Bctma. 


General. — lifr. II. R. Blaiiford has been in charge of the Silvi- 
culturist’s office during the year. Ibifortunatcly from the 5lh 
September to the 7th Deeemher 1022 he had also to hold charge of 
the Noilhern Cirtle, and again from the 1st ’Alarch he .has had to 
take over the lllning Circle in addition to his ordinary charge. This 

has acriotislv interfered with rc.sparch woi'k. 

* ■!> 


At lire commencement of the year the Silvicrdturist was engaged 
in a tour in Ivatlm Division. Experimoyial plots were laid out to 
study the regeneration of in (Dipicrocarpvs iubereulalm) in the 
indaing forests in the Tinke I{e.sorve ; and the natural and artificial 
regeneration of in and ingyin {Pcniacnie suarh) was .studied. A visit 



'huggestioHs iop-'tWlntufc 
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Towards tlie latter part of July Messrs. Sliebbcaro and Glos-son 
from. Bengal and 0. E. L. Gilbert from Bombay paid a vi.sit to Burma 
in order to become acquainted with the Burma methods of regenera- 
tion in iamgyas. Unfortunately the fctilvicullurist was unfiblc to 
'accompany tliem on their tour as lie was laid up in Uos]nlal. AVork 
•\va.s done in licadquarlers during August, September and October. 
In November a tonr was made in Katba Division, when the experi- 
mental plots laid out in the previous April were visited and a number 
of permanent .sami>lc plots were laid out mainly in the teak regene- 
ration in tlie Moiinyin AVorking Circle. During December sample 
plots were laid out in the Pyonehaung teak plantations in North 
Toungoo Division, and then in the Molniit tcalc plnularions in the 
Pyinmana Division. The whole of .lauuary was spout at Mohnit, 
and a veiy good scries of sample plots was laid out in pl-intations of 
G years and over. The rae(hod.s of carrying out tliiiinings in young 
leak plantations were also studied. During February a tour was 
made in Tharrnwadcly Division, and a number of sam]de plots and 
experimental plots in the younger regeneration areas wore laid out. 
It tvas intended to continue the tour through ^5igon Division but un- 
fortunately the Silviculturist was recalled to 1n,kc over the Illning 
Circle nt the end of February. 


Office . — Considerable progress has been made in the organisation 
of the ledger files, and although a good deal of the available informa- 
tion sfiU requires to be ledgered, the arrangement of tbc files is now 
complete and inogrcss has been made in the filing of information. 
The photogivjihio record is iP full running order, and over 400 jiholo- 
grapbs have liccn card-indexed and mounted. Only a temporary 
office in the bazaar being available, little progress has been made 
with the research Libraiy, and this must await more suit able arrange- 
mcnls being made for honsiug it . * One Te",idcnce for a Research Officer 
has been provided and a second is being built, so tlicre are. possibilities 
of the projected Research Institute being started before vciy long 
if funds and staff are available. 


Mr. n. S. Single, Assistant Conservator of Forests, was attached 
from the commeucemcnl of the year nuiil the end of February aud 
did good work 'in arranging 'ledger files during the rains. . Mr. 
F. Ay, AtTitboi’s on aiipoiutmoiit to tbc Department in Docemhei* was 
.attached 1o^ lire Silvieulturisf. for the rest of the year, ■ 

Maxuig Raw AVun, Ranger, -yas attached 'throughout ’the year ; 
. wd Maung Sein Gyi, Ranger, who had been attacheddo the Divisional 
•Entomologist, wajs transferred, ,,<fca ■the'Sil^cultutisl when that olTicer 
went on leave, and hasjromamed'so owing ’to" the tempqrni^ -abolition 
oMho postWr'DjyisiQna^^tomplogist.- .Bot^^^ -Rangei-s Tia,ve 
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over charge of a Territorial Circle for 4 moiUhs of the year. The 
future of silvicultural research iu lliis Province under these circums- 
tances is not bright. No other senior officer can apparently he spared 
for the post Avithout the same danger of his Avoi*k being interrupted 
by his being called on to officiate as Conservator in a Territorial Circle. 
The obvious solution would be to allow the Silviculturist to remain 
in his post as officiating Conservator when his time came, just as Re- 
search Officers attached to the Forest Research Institute at Ddira 
Dun do. Unfortunately the Local Government do rot seem to favour 
this solution. Another solution would be to transfer the Silviculturist 
Division to the "Working Plans Circle — at present it is under the 
direct control of the Chief Conservator of Forests — and hand over 
the advisory Avork to the "Woi'lcing Plans Circle. If this AA’cre done 
the AA’ork of the SilA'iculturisl, as far as ospcriraenls and statistical 
work go, could be done by a comparatively junior officer. 

I. — Experimenial SilviGiiliurc, 

Ge'icrnl . — number of experimental plots haA’c been laid out 
during the year mainly Avith a a’^icav to diseoA'ering the adA'antages' 
or disadvantages of huiming in jmiing regenei*aled crops, the best 
times and intensitj'’ of Aveeding in such croi3.s, and the effect of trans- 
planting of seedlings and stumps of different sizes. Results Ma'c been 
most conflicting and shoAv the impossibility of draAving any conclusions 
from isolated cases. So many different factors go to influence a forest 
crop that it is almost impossible to eliminate the effect of all other 
influences save the one the effect of Avhich it is desired to proA'c. Tim 
true effect of a certain operation can onlj* be definitely settled after 
continued experiments cOA'cring a number of years, Init the conflicting 
results obtained in the present year can onlj* go to shoAv that some of 
tlier operations carried out, such for instance as stubble-burning in 
the hot weather follOAving the year of formation of a teak plantation, 
do not in ordinaiy cii*cumstances have aivj’- very material eft’cct, either 
beneSeial or the reverse, on the .subsequent groAvlh of the plantation. 

Ntthoal rejenn’fdmi including coppice, roohuclters, etc . — ^The 
natural regeneration of JDipteroearps has received some attention. 
Plots AAere laid out to determine the best conditions for faA'Ouring 
the natural regeneration both of in, {Dipicrocarpus iuherculatus) 
and liaTtyin {Djpierocarpiis lurhinaius) in Katha, Division. Both . 
these species seeded Avell in the hot Aveather of 1922. The natural 
regeneration of Icanyin under suitable conditions and in the ‘presence 
of good, seed bearers can be voiy profuse indeed. Tavo adjacent plots 
totalling 1.04 acres selected-under a fine group of secd^earers Avitlt 
little under-groAvth buUcomplctc overhe_ad., cover, were found to con- 
tain jlO'.S51-seed]ing.«. A recount at the beghniiug qf the rains of 192p 
has ■^■iveu.-29,-395jSeedRng^so the m^tnlitj’’' duriim,1Iie''^iot weather’^ 
has''heon>^n^er'5 *|5ci^cent. The leaf wjer'had l^li^urnt jpreAuous 
to the fall oT" the seed in 19^ and. cfll|^ing-<!!?23'tbo' afea has, been 
carefully fire prGlcete{r. Fouraothcr.^plots of .1 acre each' AA'ere laid 
out, to determine .the best condition’' for regonoralion <&-Jianijin 
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. seeds bciiig sown in each.' TJnfortnnatcIy tlio experiment was fried 
of encouraging the seeds to germinate before being sown by keeping 
Uiem moist in heaps and then sowing when the rains had fairlj’’ 
settled in. This was^ a" mistake, as undoubtedly many of the seeds 
from which the radicle had emerged were soAvn so that the radicle 
could not get into the soil immediately, and consequently dried up. 

. The following table gives tile results of these oxpei'iments to 
date. 


Plot 

No. 

Conditions of plot. 

1 

PcTcentago 
of seeds 
that gi^rmi- 
niitotl and 
survived up 
to Norembor 
1922. 

l^fortality 
pc j cent 
during hot 
weather 
1923. 

Piniro 1 

- 


.... 

' i 

In the open after dear foiling 

9 

‘ 23 % , 

' 2 

1 

Under denso low cover not burnt bofoio 

20 -(i 

C-5% 


sowing. 

f 

! 


a 

Under clonso low cover, a loaf firo before sow- 

140‘ 

^mi 


ing. 



d 

Under wood and low cover cut and burnt 

6*3 



leaving a scanty ot erwood, * 

! 

, 


The superiority of Plot 2 to Plot 3 is not altogether understood 
and. is nut believed to be a, true result. The experiment was how- 
ever rather spoilt by the seed being allowed to germinate before being 
sown. Kanyin seed' can keep fairly Tvell for about a month and it is 
by no means' essential to allow it to germinate immediately as Is the 
case with sal or vDgyin (Peniacme siiavis). The results show the 
necessity of shade ior the sueoassful germination of Icanyin, and also 
for the sundval of it through the hot weather. The rcomparatively 
low mortality per cent in plots 1 and 4 is due entirely to thc'proleetioii 
given by a dense iweed growth. 


These results and. the excellent natural regeneration, of I'anyin 
'foimd in' a yemano' (Gmelina arborea) plantation in Mu 'Division 
';,‘f:^nln seed bbarers on the edge of a plantation suggest, that there" 
f should not be mucli difficulty in reproducing Icanyin under a young 
plantation of 'a' fast growing , species bj' broadcast sowing. jprovjdcd 
,iba area is carcfhihj fire protected: .The excellent growth' of ^natural, 
Icanyin in' teak plantations .of , poor quality in tbe,Magayi forcsis.jba 

.frf 11. . ft.nf J* 



. Icanyin seed bearbr.s llie’oifu fessehtpl to natural roge'i^eratiofiiappcavs 
■ to be continh'ed fiae'brotertCon. ' .. -t 

4* 'if J ^ ^ ^ ^ >•* * f V* j 


■ dfo -yery conol^^\Mj ,rcsrtlts;ivei^ pbtainyd>'‘willi ‘in-Xpfpt-ci'Ocarp^iis 
, ^ ape idnlBSuii^. 


"V 
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Seeds, Ari'anppmenls for the supply of seeds bolli for rc^euerT 

as voi \ had. h or i ,.ak and xmnlmlo in many oases .soocl of previous 
5 W ,nd 10 to roIM ,n(h l,ul poor moll-. Tlio look oood „r mi 
hod toon vo,,- (rond iintl lorpc .-looto had toco collcetoil and .stored. 
U ho raihiro lo iiormniato in J0-J2 is pnssihly due lo Iho liardciijm'- of 
(ho ouli r c'ovei, uduoli thus bocauio improvious lo v/ator and proveuted 
11u‘ oomhmod aetiou of heat and inoislure on the internal shell, which 
had also pvobahly havdoiud 5>y hoint' stored. I'he plantations of 1922 
have been very adversely aliVetod by (his scarcity of ftood seed. 


A /N'sorp jeor/,-.— This has hcon extended in connection M’ith the 
plant me' o\ Ev.cuhtjth jn Ar.SYjnyo and in (he lliluiuyo Reserve in 
eonneetjon frilJi refrenendion luider (he Jlolniyin '\\^n•kinff Plan. 
The nnr.st«ry estahlishcd in Xhjron had been badly ui.'ide and was aban- 
doned. Rojinlar nur.serj' avoj-Ic }f luirdJy neeessary in connection with 
the ordinary iammjfn rccreneration work in Ijowci* Bunna. On the 
svhole nnrs-ery vork in connection vi(h il.e JJitcali/jds ha.s been fairly 
sueec'-'-f id ; but il .still remains to be proved that Uuculypls raised 
in (be nni-sej'y can be Iraiisplanied econoinieally and snecessfullj' 
in the forest. 


In Bilnmyo Reserve experimont.s with a annnber of s-peeies arc 
eohlinuincr. The ]).ar, amount iinportatiee of enrofnl nursery -work in 
conneelion wdlb the rfilsiiiff of st'cdlhi/rs of fsotjftu'n (lUirhdia Cham- 
jittcn) tvas very clearlj' sboun bj’ the success in carefully shaded and 
tended inirsciy beds as coini>arcd Avilh complete failure in the open. 


Arlificinl iCfjnicralioil Teak. — Owing to the poor results 
obtained from tli'e teak seed of the previous year resort had to he 
made iu many plaee.s to .stumps. In ICatha excellent results were 
obtained in Bihunyo Reserve in areas in which planting had failed 
in the prcAdons A'<*ar, the stumps attaining a height of 6 during the 
rear h\ Lower Ihmna however the success of leak s(ump,s lias never ^ 
been so conspicuous ; and although this is iiovtly due lo the sloA^nly 
wav in Avhich nmny of the teak fttumps have been prepared for p aii - , 
iiiff' if is also jirobabh' due to cliinatie conditions and the grea e 
rapidity u-itb Avhieb rot .sets in. Pos.,ibly also the 
of clay in the soil renders the conditions dess favour.ible.^ ^ i-n;„(r 
?e.ss Stiimoi niPthods. Ihe-us-c of stamjis ju hUuig 


lO sou rcnnei's mu . . 

n> eari'fnl planting melhods, Ihe-uftc ,of sfOnijis JU hU 
i-i.illy early in the .seeoiid rains ?s ot great benefit. 


1 ^ — 

blanks, especially 
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Mr. Barrington has shown that padaul', both Burmese, (Ptero^ 
carpus macroctv'pus) , and Andaman (Plcrorarpus dalhci'gioides), can 
he sucocssCuily reproduced from eiillings. He lias also been success- 
ful in transplanlbig htgyhi (Pcuiacme suavis) and ihUga {Bhorect 
obiiisa) from mirscrios. WJicIher the.se S(*e(11ing.s will thrive after 
transplanting or remain stationary, as is believed to have been found 
in the case of sal, has yet to be seen. 


Pcolmnaimi and Afforestafion . — tn the reaffore.slation work hi 
the Bhamo Kaehin IlilLs the success of broadca.st sowing of ]\[aibttii 
(AJnus ncpulcnsis) on bracken-in Ce.s1ed slopes seems to be fairly' 
proved. The essential condition for suceessM atTorostnlioii seems to 
be successful fire protection. 


Thinnings and Gleanings . — Considerable attention Jlias been paid 
d^ing the year to tlie question of early thinnings in teak plantations. 
First thinnings were carried out in young plant.ations of ages varying 
from 6 to 10 years old. It was found that in an ordinarily ^^gorou3 
and well-stodccd plantation suppression of individual stems had 
alrcadj* ocmmenccd in the 7lh year and a thinning on 'purely 
mechanical linos, ?/., the removal of every alternate tree, was no 
longer possible, hloreover the ctl'cct on the croAvns hy competition 
had 1)3’’ the 7th year alrcad3' become serious. The underlying idea 
of early thinning is to avoid the re.striefiou of the crowns, ns it has 
been found tiiat amt only does the increment fall off appreciably, but 
that once restricted the eromis do not rc.spond rapidl}* to tiunnings. 
It is believed that the close of the 6fh 3’ear is n,s long as thinnings 
should bo put off in an ordiiuiril}* vigorous plantation planted oi’igi- 
nally 6' x 6'. In vigorous plantations a thinning at 5 years or even 
earlier is undoubtedly essential ; and it may be noted" that a small 
group of trees thimicd eavl.v in their 4lh rains showed within a 3'car 
ail increased girth iuci'cnKUit of over 2'* as compared with trees un- 
tliinncd in clo.so jnmimity. Such eav]3' thinning however sacrifices 
shape and qualit}' of tiuihor to iucreinont and it is llionght be.st in any 
case to leai^e the Ihinuing until the end of the 5th rains in order to ^ 
allow the lower branches to he killed off. Trt a good ijemanc {GnicUna 
arhorca) plantation tlie age for thinning is nl out one s'^ear earlier. 
With regard to mechanical thinnings these were in no ea.so found. to 
he practicable. Burma teak plantations are uatui'alls’' made on 
rougher lines than in Hilambur, and ahsolnto]3’- complete stocking 
is rarely attained. Under the cireumstanee.s an oeensionnl blank in 


Ahc spacing throws out the regularity of the thinning. However, 
what may be, known ns. a moVlified mechanical thinning ean''.nSnall3* 
he carried out. ; the object being to space the remniniiig J'lVea oht so 
as to avoid .any wide gaps, and at the same tiihe do aA'oid Icayitlg.any 


.^point'-v^voHby jncMtirin is thiit^^, hrts been found' i.l}iif;"fl3imluig8 
in young: plantation's, Ifonld^^.^ fjir as.jiosstblc'-bcf'earricd. 
put'Ynil^ aflei'.jhe 'rfuns. DnrJni^'i-be tiilHs tlf|''^8tpm3 nr'e.jKippyf'ajicl 
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not elastic, and do not recover after being bent over, an unavoidable 
injury ■whefi thinning in densely stodged plantations. 

< 

Mhcellvnctnis, Bvrnmg and, Fire proiection . — In last year’s 
'Annual Koi/W't considerable importance •vras given to this subject 
owing to the extensive experiments undertaken in leak plantations 
by Mr. Dawkins in Zigon Division. These experiments and their 
results may be summarised as follows. 

Biirning of the siraio m iaungya plantations in ih<S' early pari of 
the hot ‘ivcather following formation : — Further experiments in this 
operation have given most conflicting results and tend to prove that 
the operation is only of value in the case of a plantation that has not 
been kept well weeded by the cultivator. Further research is how- 
ever necessary. 


Cutting lack and liimxng . — Only a very light weeding was done 
in the second rains, sufficient to keep back the worst of the weeds. 
The whole growth was then cut back in the cold weather of the second 
year and burnt as soon as dry. It was hoped by this operation to 
cstablirii tl\e plantation with little further expense and avoid the use 
of labour in the rains when it was thought to be hard to obtain. 
The result is a veiy complete failure. In the first place early weed- 
ing is essential to ensure the vigorous growth of the teak, much 
of which is otherwise suppressed in a dense mass of weeds. In 
the second place the cutting bade in the cold weather was found 
to be more expen.sive than Aveeding dimng the rains v/hile, instead 
of a well-established plantation siidi as would have been the result 
of thorough weeding in the second rains, the result of burning 
was a dense thicket of teak .stool shoots Avith a strong groAvth of 
grass and weeds which still required attention at considerable 
cost. 

Aids to regeneration such as the formation of a dense stock of 
accessory species may he dCA'ised to reduce the cost hut no method 
can SAicceed AA'hieh ignores the importance of ensuring an^early 


jvigorous growth of the teak. 

Early Itn-nlng of aV planiations.-^t was hoped by fliis to i-educe 
the cost of fire projection and avoid the very serious danger of an 
accidental fire late in the season. Unfortunately early burning does 
not aAmid damage entirely, and in the case of young plantations 
this danger is often serious. In most teak plantations over a year 
old, at any rate in Zigon Dm.sion, there is alvrays a certain amorat 
of tall grass. This grass in the couroe of three or four,ycara fire 
protecUon becomes suppressed under th^ canopy of ;lhc<teak ana 
dies out. Early burning^ has,^o be inpeate^-iu ox’def to reduce as 
far as 'possible tlic inflammable materia V^jlhat* nngM give rise to 
a'late.fiye, flie idea iJeing'to put a numbG‘4''of suceessjv^ighi fires 
throTl^vtkeVTilantaiion. Once a clump of ^grass -igiti^ howcAror^ 
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'Another probable convseqnencc of ibis so-oallecl early burning 
is the scorching of the leading shoot this causing the sapling to 
fork. Fire protection must be considered essenlial and most careful 
measures 'must be taken to see that it is successful. Only after suc- 
cessful fire protection can the canopy close up and kill out the grass, 
when fire protection can bo given up for early burning. This V 7 ill 
ordinarily not be possible for at least 5 years after formation of the 
plantation. 

II, — Workhg Plans and Statistics. 

{Sample plots.) 

. (i) Yield Uiblcs . — Considerable progress vras made during the 
year in laying ont sample plots. The following gives the results of 
the season’s work. 


Teah, 


» Volume mcromfinfc per ocro .* .. 47 plots, 

Ycmane (Omdiiin arlorcn)^ 

Volume iiicTomcut per aore , h , . . 2 plots. 

In* (Diptcrocntjnis tttbemdatvs)* 

Volume inerement per acre of young and middle 

aged polo forests * . , , « . . , 0 plots; 

Girth and diameter incioment of single (old 

> 

plots ro<>oiganiscd) 

Jngifin {Peniatmo huaw). 

, . . . 8 ploifl^ 

00 i trees. 

Diameter incromcnt of single trees 
Kanyin ‘{Diptcrotarpus hirhinntn s ), 

, Iplot 

80 trees. 

Diamotcrincroxnent of &iu glo trees 

- 1 

• . 1 plot 

G8 plots. 

69 trees. 


The' majority of the tcalc sample plots were taken in the younger 
ago classes, but some .good sample x>lols were obtained in the Pyon- 
chaung. plantations in North Toungoo Dmsion at an age of over 
50 years. Plots in plantations up to the age of 35 are now sufficient 
to draw up a rough yield table ; but it is esti-cmley difficult to obtain . 
plots in plan.ta,tious formed between the years 1870 and 1887. A 
few good sample plots in plantations of these dates are very urgently 
regitired. So far all plantations ot these dates inspected are so • 
uneven' that it is impossible io obtain plots of half an acre of well . 
■stocked forest. Failing actual plots experiments will be made of"' 
' building uji a] composite plot from typical groups which may give svifii- 
.cieut dath'to'-gm a rbugh acield tabic.* . ' , . . ' 

The nuOlcuS'.for sample ploPparties’jis uoav TiVailal)lc--bttt 



'•TO publish ■ Ihem-'shoMy. 
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A number of silvicultural photos have been taken during the 
year. The whole collection has now been properly indexed and nioxiiit- 
ed and already contains over dOO photographs, for many of A\hich 
negatives are aiko available. 


Anoamasts. 

Jfo information forthcoming. 

Centkaii Peovixces. 

I. — Experimental Silviculture. 

General. — Silvicultural research in the (.'entral Provinces pre- 
viously coutined to sporadic and individiud efforts in an infinity of 
clirections,^ was at last guaranteed .iontinuity by the creation of the 
post of BilvieulliSrist. The llon’ble J. W. Pest, I.F.B., was appointed, 
with Mr. Y. K. Maitland, l.F.y., as assistant, in October. 

The season's work comprised the survci' of infoiunalion ready 
for disposal (statistics eoUecled in the past being called for and 
worlced up) ; the measurement of coppice shoots of known ago in 
•widely dilfei'ent localities in the fcSoutheni Circle to determine the 
existing rates of growth of the more imporliuit species j'the mcasimc- 
luent of as many old teak plantations as possible to tix the existing 
average girth, height, and vohunc per acre of oiU’ teak gromi in 
pure woods ; the insijcctiou and where uccossarj- the t limning of 
established samiilc iilots to detoi’miue the volume increment per aci’c 
of pure woods of other species ; and the laying out of experimental 
plots to ascertain the best method of establishing the more valuable 
apccics by regeneration fellings. 

Information collected in the past. — The records of old and exist- 
ing sample plots reveal the fact that most of our species at present 
have appallingly low growdh increments. This is largely due to the 
neglect of cultural operations, and our past figures can only be used 
for comparison uith those to be derived from the thinned croiis of 
jthc future. The sal (Shorca i'uhusla) of 6 feci girth takes on an 
average 175 years to grow, according to our old records, a period 
which it is now believed can be reduced to at most 100 year's under 
more enlightened treatment. AJl Sample plots now laid put are 
thinned and jneasured on the Dehra Dun lines so that the increment , 
of thimied crops will before long be available. Probably the most 
important result of the examination of old aud'O-Msiiug plots, etc., 
was the abandoning of experiments whicli hatl outlived their use- 
fuhiess; or which' as silvicultural bliinl •alleys were invoh’iug much 
wastcl'bf'time^aad labour. ' ' ' 4 

. l^[Ooppj6dlMeasn7'emcnts . — ^In varjnng l^dilies coppice, shoots of 
diffdi’eiip qualities capable of forming'* .parL of the final .crop under 
-the present ’rbtatioir65 30 jwans were lucasured for. giryi aird hei^lt. 

. An aritln'ricliciil jiy^ragc was tinceu Cor eSch locaUtjS' for cad^age 
gradation, and -Used as a point iff "the draw'ing,^^‘ curve" ft^cach'.^ 
^^peies.-' hVom^fhm.'cui'ves l^^nah'^bsults ii!.\i^the 'exanqrle given'-' 
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TjcIow were vpad off, mid arc iulcndcd na a gcnoval iJi-oviucial average 
’only. It vas found lha! the average rale of groivlh o£ our coppice 
hhools is praetioally conslant for a given species thi’ouglioul the pro- 
vince. Figures ivero obtained as in llio following example : — 


S(>ccief>. 

Ago. 

Slii.Mi aumi IN 
INCURS. 

JiUAN Hi:ilULT IN 

ruvr. 

Av«i iigo 
niimbut* 
of 

jjhoois 

per 

stuol. 

1111 in bur 
(f 

)ntvi>>iit- 

C(l. 

C1.>S3 

IV-rt, 

VU^ 

lV-6. 

Club^j 

IV-f/ft 

C*J<iss 

1V.6.. 





s 





Tenk . , 

6 


3-« 

11.2 









0*5 

is-s 

Itl-8 












1-7 




15 

10*8 


21*0 

18^1 






20 


ii-Pj 

28-5 ! 

21 M 




f 722 


25 


13-1 j 

32*1 

21-.J 












1*5 




30 

17-2 

Iff'O j 

35'S 

27-0 

1 





The above refer to sliooln ivilh a possible future unclcr the jn’esent 
Byslcin. wliieh does no! cater for a Ihimiing of any sort ; and show 
tlie falling off in increnieiit in the 20th or 25th year when the cramp- 
ing effect is felt. 


]ilcasvrc>neni iii pun woods. — ^At presold the only pure, full 

stocked woods at onr disposal are old teak jdantntions and palehes of 

sal or Qb'ijijn {ClcisUmilui’i eoUhius).^ A heginnitig was made by the 

laying out of 18 .sample ]ilots in the teak and !) in sal and (/Iron aren.s, 

all on Dclira Dun lines. The Imperial Kilvieulturisl undertook tlie 

lahorioub tusk of working up the results and ''tUc delicate one of 

suggesting necessery iraprovemenls in method. 

\ 

Vhinninr/s. — ^1‘hiunings wore begun in the kfelghat Division iit 
the l^ili teak plantation and in iSouth Chanda and other divisions in 
congested crops. Jt has been .shown by c-vpm'hnent in .several localities 
tlial lliimiings arc by no means inipraeliciiblc in the imovince, and 
that they may' b'e a source of considerable revenue if carried out in 
wcU chosen areas.’ 


ft > 

In all eoqpes one of- the stems of foiJccd leak was cut, and it. is 
'^expected; that .lliis will tsUmqlale’ incremoid in llie vvcmaiuing stem 
without producbi^decajv - } **!. /. ^ i"' 

Espeyimcutal iiateljss to ascertain the exteut to iV)uo1i teak jtv'ill 
stand' ojmniug, \ip of the, overhead cover ivChe nlfeo.'^^gun’';m''t'ho 
' Mdlghat.;' / '- . * t* , ' 

W,-v P a. ' r v ft *■» ” *• 

impftrimice of tliinuiugi, in crops aU'dady suffering from 



















40 


former working nnclcr so cnlled “ Iraprovcmcnl Pollings ”, is now 
beginning to be realised generally ; and the planting operations of* 
former j'cai’s must be abandoned in their favour. 

Itcproduction. — (a) Kahtral . — Sal regeneration experimental 
.areas were laid out in the frost-liable areas of South and North 
iitandla. 

(?>) AHificial. — Experiments in TJerar -with te.ak seedlings, hahitl 
{Acack arahicn) and avjan {JTarchcicJcia hinaia) 'were continued. 

II. — "Worldiig Plans and Siaiislics. 

The system at present being used in the Ccnti’al Provinces arc 
coppice, coppice n'ith standards (either simple or ” combined with 
improvement felling.s ”)» iniproveracnt fellings, and high foi-cst. The 
general rotation adopted for all hut high fox’est is .*10 3’'cars, a period 
originally eho«cn piirclj' as a convenient cj'cle when the need all 
<i"ev the province w.-is the replaceinent of nnsightly pollards, etc., by 
.s'r.iight regrowth from stools. The nm,ioriiy of our worldng plans, 
roine of which are now being used for tlic second rotation, are in 
urgent need of revision or rcuTiting. Stock maps are even more 
iicecsmi-y, as large areas containing pole. crops which have sprung up 
since the forests wore reserved and protected, are now ready to be 
excised from the area under our jardinngc aud coppice treatment 
and put under higli forest ftys^ems. with provision for thinnings which 
will increruc the innonnl of species of qualitj* in and consequently 
the future value of the forests of the Ccnti'al Provinces to a degree 
hitherto not contemplated. 

A welcome departure has hecu made in the Sourh Raipur Divi- 
sion, where a preliminmw working plan report has been drawn up 
and the division stock mapped with a view to working the sal forest 
under a uniform system. 

CooBQ. 

Work was confined during the year to the prcpaiution of vtimm 
sfali.'slics of the rate of growth of tl«e principal evergreen and 
deciduous species bjr the measurement of solcctcd trees. No results 
ore yet read}' for publication. 

No further observations have been recorded on the experimeuts 
described on pages 26 — ^23 of last year’s repoj't. 

, <7/’Mjp):if7j^The. programme was mueli thq sfinw} as tliat of tbo 
previous '"y ears' and itlealt ebiefly witTf^lrv'cstigation intolxlitfcrent 
mctbocls' of Yeiroueratiou.* Experhnenjs 'were ’carried dnt_^;iu tbo 
Cheitat . ]^nii’.>a''nd t^appal valley forests., neai* Palgl^jitj^ and at "tlio* 
^ foot of the^ Oobrg’glmts near MakuV. Samplo-'ppl?t afm’tree.s’'?hain- 
- for the eoUec^ion oC5St<'jiistica^'4ata'Wei^_ *-:ife''djnidjjiea^fed' 
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in Coorg, Nilarabnr, Tinnevelley and So\itli Cnddapah Districts. Of 
these, sam^e plots of teak at Mnndanthorai (Tinnevelley District) 
and of red sandcrs {Picrocnrpxin santalims) at iCodur (South 
Cuddapah Dhisiou) were abandoned as being unrepresentative. 
Arrangements have since been made that all plots — sample and 
experimental — dealing with sandal and deciduous species in Coorg 
shall be maintained by the officers of that Province : the Madr.aa 
Silviculturist to be immecliatclj’’ interested so far as Coorg is con- 
cerned only in the evergreen forests on tlie Ghat slopes. 


I . — JSxtJerimcntal SUvicuUure. 


Qmernl , — Sixty-two plots (experimental) were under the control 
of the Silviculturist at the heghming of the year : eight plots were 
added do the list and t\senly-five removed during the year. 

Natural Regeneration. — ^Pivo one-acre plots have been laid out 
in the Clicnat Xair Eeserved Forest to ascertain the best method of 
encouraging the existing natural regeneration and of inducing fresh 
' regeneration of the more valuable species in an evergreen lyiie of 
forest, as a preliminary to the final felling of the overwood when 
the crop will he fully exposed to the sun. 


Five half*acre plots have been laid out in the Nalkore Keserved 
Forest to compare difleront methods of uncovering young Hopca 
seedlings in an evergreen type of forest. At present the best r'>sul1s 
obtain in the plot from which all shade was removed. In snppoi't of 
this it is noticeable that all the plots arc bounded on oncflide liy a fire- 
liiio, and all along this fire line the seedlings have attained a height 
considerably greater tluin the average heiglit of their plot. 

Two tv/o-acre plots were laid out in 1922 in the Anaiguudy 
Eeserved Forpst in mixed evergreen forest when the ground was well 
covered with young seedling’s of iJopia parviflora. 


The object is to note llie dlii’erence in effect on the young seedl- 
ings — 

. (o.) when they ore suddenly exposed to direct sunlight in 

February, i.e., at the most unfavourable time of year, 

(&) when they.. are .parti.slly exposed in^Juno, i.a., at the most 
favourable tiijie pf year.. ^ 

After one vear tmV oBuefet of niot ('//V'is not miiA 



fj%n results obtaiilecT'hy .sowing, 
nj)pct!)i- nutfei' 'fiha^’S'''*^ 
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do not strike deep, as they can find the requisite moisture near the 
surface ; and that seedlings which have never been uiide’r shade will 
have formed roots in tlicir first growing season long enough to supply 
them with moisture during the hot weather. 

To note the progress of regeneration after exploitation in Cheiiat 
Nair Reserved Forest a clear-felled area of about 8 acres has been 
selected for observation. All seedlings have been enumerated, and 
25 seedlings each of Mci>m ferreat Calophylhuv ioiucntosxm. Dicliopsis 
elliptica and CuUenia excelsa have been staked for annual measure- 
ment. The area is to be weeded (August) and enumerated (May) 
annually. 

Five one-acre plots were laid out in 1920 in Parappa Reserve 
Forest to compare the result of uncovering by different degrees young 
seedlings of Eopca parviflara which arc the result of broadcast sow- 
ings under natural shade in 1910-11. Progi’css is being noted. 

Six two-acre plots were laid out in June 1922 in Parappa Reserved 
Foi’cst to discover how soon Jlopca seedlings can be uncovered. The 
seedlings are the result of dibbling in 1920, and shade is being re- 
moved by varj iug degrees. 

Serih. — ItcsuUs of germinaiion — The following species have 

given 50 per cent, .success or mox’e when kept for 15 days or longer 
under ordiuaiy conditions. 

Vateria indica kept for 34 daj's gave 97 per cent. 

Eardioickin pinnaia kept for 26 days gave 73 per cent. 

Xijlia xtjlocarpa kept for 15 days gave 63 per cent, 

Balanocar 2 )X(s uiilis kept for 33 days gave 52 ^per cent. 

Boitibax vialahat'icim kept for 86 days gave 50 per cent. 

Other results ; — 

Gmelina arhorca kept for 1 day gave 94 per cent. 

Gmelina arhorca kept for 15 days gave 46 per cent. 

Gmelinii arhorca kept for 30 days gave 40 per cent. 

t 

Mangifera indica kept for 3 daj’s gavp 4o. per cent. 

^ * f 

Mfingifcra indha kept fovlT days gave 21 per cent. 

^ *V * ^ • 

Grbo^ has not been obtained from untreated seeds 

of Eopca pdrviflork moxfi than 8 days old...- 

’The best results qre — ?•' 

7- days old uncler shade and watered dai3;>^.r per “cent. 

7 days old in thV cJpe»74 per ^t , ' 
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7 dajcs old covered with brusliwood and watered daily 82 pei^ 
cent. 

Arlocurpiis brought to Clienat Nair Kaserved Forest from North 

hlangalorc has given 35 per cent, success from 17 days old seeds. 

0 

« 7 « 1 ij T • f 100 per cent. 

Seeds 3 days old have given | gg per cent. 

Seeds 7 days old have given 65 per cent. 

Bisclwfia javanicct seeds 7 days old have given 24 per cent. 
Biscliofia jitvanica seeds 14 days old have given 16 per cent. 
Bischofia javanioa seeds 28 days old have given 21 per cent. 

Gluln iravanoorica seeds brought to Clienat Nair from Tinnevelley 
Dibli’ict have given 30 per cent, success when 10 days old. 

Terminalia iomentosa — 

r 10 per cent. 

Seeds 90 days old untreated gave < 16 per cent. 

(,26 per cent. 

Seeds 90 days ,oId boiled gave 29 per cent. 

Seeds 91 days old soaked for one day 32 per cent. 

Soaking appears to assist germination. " 


Arlifidal Begencraiion. — ^Pivc plots in Chonnt Nair Reserved 
Forest in an evergreen loealily deficient in natural regeneration were 
artificially sfoekccl in 1921 by dibbling Jlopca parviflora, Ariocarpics 
kirsula, Afungiferu indica and DicJiopsis elliplica. In 1922 a different 
degree of shade was removed from each plot. In the plot from wMoh 
,a]l sliado was removed the regeneration entirely died out during the 
hot weal her of 3922. In the other plots natural regeneration is now 
much in evidence and its progress will also 'be noted. ^ 


To discover whclbcr some of the more valuable evergreen species 
can be e-slablislicd by sowing or planting on prepared soil in the open, 
•one half -acre ’plot was clear-felled in Februaxy, 3922 in the Sappal 
valley, Ohenal -Nair 3^s«frvcd Forest on 'first class "soil. The debris 
was burnt and pits werc'-dug^and the soil weathered: , In Jxme 1922 
tlie following species Vere sown and planted j — 




(e) Jlopea parviflora. 

(f) Jriocarpus hirsufa. 
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No. 

of 

Percentaqe 

OF SUCCESS 
ON 

49 

*53 

ra 

S 

a 

c3 

■§< 

a 

2 

Percentage 

OP SUCCESS 
ON 

43 

% 

*53 
- M 

1 

1 

• 

Species. 

/ 

pita 

sown. 

2Cth 

Sept, 

1922, 

23nl 

April 

1923. 

P 

to 

s 

0 

> 

< 

43 

S 

-0 

2Cth 

Sept. 

1922. 

23rd 

April 

1923, 

Peuares, 

Hardwickia 

pinnaUu 

40 

87'CO 

5-00 

1 

-^40 

i 

70-00 

42*50 

9* 

Many of the 
seeds did not 
germinate till 
the end of 
September. 

Cdfophyllum 
' iomento- 
sum. 

CO 

Nil. 

Nil. 

• • 

38 

89-C 

A7/« 

• • 


Valeria in* 
dica. 

1 

100-0 

100 

r 3^ 

40 

100-0 

c 

47 -CO 

V 


Bisckofia . . 
javanica. 

40 

Nil. 

Nil. 

• • 

40 

100-0 

9C-00 


Transplants 
damaged by 
sambur. 

ffopea par* 
viflora. 

CO 

90-0 

8-00 

v 3* 

CO 

98-0 

62-00 

V 


Artocarpus 

hirsuta. 

CO 

lOO-O 

92-0 

V r 

CO 

70-0 

28-0 

V 2* 



If any conclusion can be drawn after one year the following 
results may be noted ; — 


(a) Hardtvichia pinnata seeds took a very long time to germi- 
nate, and this accounted probably for their failure in 
the hot weather. 


f 

(b) CaTopliylhm tomentomm failed entirely, . The Eeseareh 
Officer has noted that seedlings 'of thitf species thrive 
better under heavy shade than many other crv'ergreens. 


-(c) ‘s5ivaigs^-^€^fjg^|n^'a jbett«r result thai 

.■*’5 transpla&s. ^ * - / '* ' 

(•8.) JiiscJiofia jebanica ti'aiisplahls are most successful. 

■" ‘ . 2!^ J’ * * *t*’" ^ 

(e) ^opfiff'''Maryj/?ora'transplahts'diave'q<5nc "much beUer-'than 

•fJnXTllffry mil nil TH ftv A Kii 4r>n Yx cni A Ti f n" JSiti 
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To compare the I’esalts of sowing and planting evergreen species 
on prepared and unprepared soil six small plots were laid out in 
the Sappal valley, Chenat Nair R. F. and the following species 
’ experimented with : — 

(a) Artocarpus liirsitia. ^ 

(b) Biscliofia javanica. 

. (c) Valeria indica. 

(d) Mangifera indica. 

(e) JJardxdoliia pinmia, 

(f) Calophyllum iomcntosxm. 

The smaller trees of useless species were removed to admit more 
light, to the area. 

The results to date arc as follows ; — 


** 


NtiMnjGa 

X^'VSTBKIl or WTS IK 'WHICH 



or 

SUimVALS WERE rOtiMD 



PATcnirs. 

OK 23ri> April 1023* 

Specic5. 

1 

Dal'O of 
Boinng or 

* 

1 





Pro* 
pared 1 
soil. 

Unpre- 

pared 

son. 

Pre- 

pared 

soil. 

Average 

height. 

Unpre- 

pared 

soli. 

Average 

height* 

plan^g. 

Aftocarpui liirmia ficeds 

lOlh May 

ICO 

100 

CO 

8'' 

78 

S'" 

m2. 







Arloturpwa hinuta trans- j 

2Sth May 

100 

100 

30 


16 

9^ 

plants. 

1922. 


* 





JDhehofia javanica 

seeds wore n 

ot aval 

Inblc a 

t that t 

imc. 



JBischofia ^javanica' \ 

28th May 

100 

100 

74 


IC 


transplants. 

1922. 







Man^fifcra indica sooda 

12th Juno 

100 

200 

74 

rir 

67 

I'll* 

1922. 







Mangifera indica tmns* 

12Ui tTuno 

100 

. , 





plants. 

1922. 




- 



2Isi Juno 


100 

74 

1' ir 

05 

I'll* 


1022. 





. 

OalopkyUum Ufmentosurri 

sooda vroro n 

otavoi 

Iftblo a 

tthat 

time* 


■ 

Calophfflltm tomenUisum 

20tli Jtiiy 

JOO 

100 

77 

10^ 

C7 

10- 

transplants* 

1922. 


1 





* 'JEFardtstc^ta piniiata ooeds 

Jlprdvfichia ptnnfLta 

J^imc 

8(Ji “ July , 




' 10^' , 

30 

1 

- AS 

lOi' 

isl • 

transplants.'; ^ \ - ' 

c ^022. 


. . 

* 



A 

Sd 

' 1 * ir ^ 

Pafet fa inaiM seodB ' 

u ^ * 

/IHVK Jun6" 

. 100 

100 


IS'J^ 

,08 

i 132. ■' 

r ' ^ > ** . 

* **1* I'.* 

1 1022; ' ' 


1 W.. 

i 

t - 

f* 

L']' 

i 


f f «d*ca ttuns*- ^ 

'i4(h July 

100, 


ijB 


PI 

■ 12* 

. -ylajj-ls. ,,, 

•',1022., 1 

4 * 


^r: 

iu-' K .* 

f ^ i 

t * 

' • ^ 



'JS, !J_ 

• 


1*" '* 

K-:’ 




The percentage of greater success on the prepared soil is probably 
not sufficient to warrant the extra expense, with the possible exception 
of Bischofia javanica. 

1 

It js interesting to compare this exjieriment with the previous 
one, and to note that in each case sowing of Ariocarpus Mrsuta lias ^ 
proved more sueccssEul tlian transplanting. Arlocut'pus hirsuta sow- 
ings and transplants and Bischofia transplants show better giwvth in 
the open : but tlic difference is likelj’’ to bo more jiotieeable after the 
second growing season. In estimating the success of the experiment 
with evergreen species in the opwi unexpected rain in Mardi must 
be taken into account. 

Another experiment was initiated on the Sappal ridge of Ohenat 
Nair Reserved Forest in a clear-felled area, where efforts to re- 
establish evergreens have met with small success, to compare the 
redilts of soudug and planting deciduous species. 

The results to date are appended. 


Spccica. 

j 

1 

1 Date o£ sowing 

1 or 

' transplanting. 

Number 

of 

j>atches. 

1 

Number 

of 

survhTils 
in April 
1923. 

Av^crago 

hciglit. 

1 

i 

Xylia dolahriformis seeds 

2Gth May 1022 

200 

184 


Xylia dcHalrilormis transplants 

2Gth IMay 1022 

200 

21 


Omdina arhorea seeds 


No seeds 

nTsiiablo. 


Qmdina arhorea transplants eight 
months old* 

27th May 1022 

200 

40 

3' 3"^ 

Termimlia iomentosa seeds , . ' 

27th May 1022 

200 

172 

2' lli^ 

Tcrmtnalia iomenfosa transplants 

23rd Jtmo 1922 

200 ! 

140 

3' r 

Zagerstroemia seeds , • 

30th ^iay 1022 

200 

no 

00 

Bomhax malaharicum seeds 

J^il, (Noaccds 

1 

were availa 

ble). 


Bomhax malaharicum transplants 
two months old. 

4th July 1922 

100 

' 00 

6*' 


The figured in column 4 yefer to the niiinbcr of pi<5 or patches containing 
aurtivhlfl, - V f *' ^ t 

The plot will be^fetaificd till the, effects of A -second growing 
season and a' second ‘hot'‘woather have been noted. 

c , discover thq. effe'et of“' stumping .oij'e'rgreen* , 

seedling.s of-diffe'rent 'ages, the following £oi1e. spc*eic.s^ wel'&'^cxperi- 
• mented with, in JTJtm'1922 v 

indica. 

.'(b) r IfardimcJcM^pinnaia. 
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(e) Hlesiia ferrea. 

(d) Calophylhm iomentosum. 

Seedlings of Itnown ago being unprocni’able, 20 each of 2 ^', 3^ 
and 5', ivere collected, making 60 seedlings of each species, which 
were put out in the Sappal valley under the shade of natural ever- 
green forest with 4" root and 2" stem. 

Survivals on 23rd April 1923. 


SpPCJO*!. 

; / 

sy 

sy 

B 

Avoraqo 
licighfc 
of sLooti. 

MmxQxfaa xndita . . ^ . 

2 

Nil. 

o 


Hardxvichia ^inruiia , , 

11 

14 

30 

\ rv 

Mcsiiafaxca 

10 

8 

1 

8 

W 

Galo'phylhm iofneniotnm • . . » 

Nil 

Nil. 1 

i 

NU. 

• • 


It appears that only Ilardioiclcia piviiala and Mcsi((f ferrea are 
likely to be .sne^s-sfuUy rogencrated in tills manner. 

‘ Itoiobax mnlaharicuin and Omelina arhorea were similarly dealt 
w'ilh in an open area near the Dhoni luinsery. The survivals are 
given lielow : — 


Dftto of 
transplanting* 

f 

\ 

6pocic5. 

Numbpr ofsrcdl* | 
’ings. 

Ecanlli on 2.jlh 
April 1023. 


C' 

ay 

21' 

5' 

31' 

2y 

29th Juno 1022 

Bomhar walaharicum, , 

20 

20 

20 

5 

5 

8 

SOth Juno 1022 

OmeUna arlforca \ . 

20 

20 

20 

15 

• 15 

_ \ 

14 


Three" plols in Pnrappa Eeserved Forest were laid oTit to dis- 



seedZirtffs to Ifp transplanfod. Jft'^inh plitf^xiia^fcoraJ soVdTings.ont* ;?’caTi. 

^vcrc pEhitod-outoh'nlhMnly 1'920?’^3‘%rMT''iKnr-oltl.^ 
and 4 -year-old •“on" 19th »Tnly * '2f5 seodfings.jMth roots' ntl'aci and, 
anolh(tr'25,.witli — . 



tlnJ 
1920,- 
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The thitd ftlso was similarly treated with 100 seedlings in each ease. 
The soil is laterite of 2Dfl class gnality and fairly deep. Undergrowth 
consisted cliiefly of Aporosa. Overwood consisted of deciduous trees 
such as Ternmalia, Xylia and Lagersiroenm. The percentage of 
survivals as observed in October 1922 is appended below : — 




. Number and age of 
seedlings. 

PnRCEyTAGB 0? SURVIVALS 

m October 1022 

OP 

Ko. 

Date of planting. 

Those plant- 
ed with 
roots intact. 

Those plant- 
cd \7itU 
roots injuied. 

I 

4th July 1920 

25, one year 

54 

48 



26, tTRO years 

6S 

76 


Sth July 1920 

26, thiec years 

68 

. 76 


10th July 1020 

26, four years 

6G 

66 

n 

7th August 1020 

100, one year 

Cl 

10 



100, two years 

10 

11 


8th August 1020 

100, three years 

46 

1 

33 



100, four years ». 

44 

61 



100, five years 

1 61 

1 

G2 

m 

0th ^ovombor 1020 

100, one year 

16 

27 



100, tw*o years 

13 

3 


! 

100, three years 

17 

9 



100, four years 

22 

16 


Seedlings of known ages not being available, ages were estimated 
as follows : — 


O' — 4' to be l.year old, 

4"^— to bo 2 year old, 

6' — 9* to bo 3 year old, 

— 12* to bo 4 year old,' 

^ 12^ 16^ to bo 5 year old. 

The experiment shows ■^hat injury "to roots-htts. little ^or no effect, 
especially in the case of larger ^seedlings ^ and that'tl^ qge of the 
seedlings put out is immaterid^ and also that seedlings should not^’ 
be transplanted late:^ihan the begiiming of August. . - ’ 

To .discover whether 'the stumping of young sandal ‘sellings ^ 
T^ll promote, u quicker growth in the earlyjr.tage, 40 j'ou^* sandal ' 
^ed^gs t)f, approximately one jrear ^owth ■^crc-v^rCteihfrpW.the - 
Burhar re^rve and stunned, 4"‘'roQt and 2 

•arM -.shade ..was selected neai; ‘ 




Pf^o^ress ^port of Forest Research In India. Plate ll« 



IS years old Artocarpus hirauta sown broadcast Attocarpua hirsuta 18 years old under teak 

under teak 39 years old. Travancorc. 07 years old. Truvancore. 
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Ootacaiuiuid. just off the road. 20 steins were put out iu bamboo 
tubes and 20 dii’cctly into prepared pits. The plants were watered 
until showers became rejjuliiv. On the OOtli Seiilembor 1922, 36 stems 
were found to posses*! shoots ; of the remaining four, one was probably 
dead. On 23rd A^ril 1923, 12 were found to survive of those in pits 
and 10 of those in bamboo tubes. Tiie average height of tlic coppice 
shoots was 4.2'"^ in respect of tlioso in pits and 3.3'^ of those in bamboo 
tubes. Unless these seedlings grow very vigorou.sly during the coming 
growing season this method will .show no improvement over direct 
sowing.s. 

Uii<lcfj)I(tn1hig . — Kefcroncc i.s invited to an article in the “ Indian 
Forester ” for May 1923 on a sucee.ssful introduction of Ariocarpus 
hirsvia under teak in Trnvancore. The accompanying i)hotograph 
illustrates this c.\'perimcut. 


II. — Sfaiisiics. 

Four plots in the teak plantation of Nedungnyaiu, South Malabar 
Division, were remeasured during the year. Two plots, one very 
heavily thinned and one moderately heavily thinned in 1916-17 arc 
ili'tlie 1909 plantation, and two .similarly treated are in the 1907 
plantation. Tlie heavily thinned plots show a greater average in- 
crease in diameter per stem than the moderately thijined plots, but 
the , latter contain more stems ])cr acre and as yet have a greater 
volume of wood as the following figures sIioav : — 


Plot No. 

1 

1 

Row treated. 

Average 
inn case in 
diiinioior 
since 
1010-17. 

Avoingo 

diameter 

perfltom 

in 

1023. 

Number of 
stem per 
note. 

1 

Moderately heayily thinned . 

I'TO* 

0-85^^ 

308 

2 ' 

Voiy heavily thinned 

2 •23' 


104^ 

3 

Moderately heavily thinned . , 

1*88' 

0-32'" 

310 

4 

Vciy heavily thinned .. j 

. 2'30' 

* 0*00* 

200 


' * Punjab. ' 

f, l^T^^perimcntiiti SiJi^ciiUurc. 

Complete wtii a view to determining tlie 

i1 1 ^ A _A ' . ^ .1 J . - . _ . ^ ‘ _ 1. ^ 



apnic6.rffnd;^r;;?ovesV^J and Ihc rcCnac"liad\To* 

Jn'nb'nS' jt',wojild nTJF^;^ autnnVn. !li'ir,,sccdii3ig.s.ap'o* jnorp 

* . *Ai . * >1 v 
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abundant than spruce, and both are obsen’cd to be 'Confined to the 
lower side of llie strip, which lies on a northerly aspect j both obacr- 
vations suggest insufficient light in the strip as a whole. Precise 
information is not available with regard to llie raising of food or 
fodder calch crops as a prompt and economical mcan.s of establishing 
deodar. In .some instances there has been s-omc eonfuuon of means 
and end ; and on the whole it seems that the indolence of the people 
precludes success on any considerable scale. 

Records of past observations in the Iloshiarpnr Division in the 
eonr.=c of experiments to determine the best rotation for cutting 
bamboo's are open to donbt and no conclusions can be drown. As 
regards the Pabbi affoivstation, it is now clear that success is attain- 
able by -woi'ks of considerable complexity as regards earth ‘ bands ‘ 
and trenehfs. Some four hundred acres have been successfully 
treated and are already producing crops of Acacia arabica and good 
fodder grass. 

No fresh research wjis tinderlakcn during the year ; but the 
Punjab Government sanctioned the creation of a ‘Working Plans and 
Research Branch after the close of the year ; a)id it is hoped tliat 
research work will now be undertaken on regular lines as soon as 
an adequate staff becomes available. 

The Kliaii'iinurat Olive Plantation had to be abandoned during 
the year, as it has been proved that the .success of an olive plantation 
depends greately on water and that the shortage of rain affects the 
fruit yield vciy badly. Consequently the small rainfall near 
Rawalpindi vras an insuperable obstacle to the success of the exiJcri- 
ment. 


The propnaalion of lac in the Iloshiarpnr Division was continued 
satisfactorily, but at the end of the j'ear tlio swarming inspcts were 
destroyed by heavy hail storms, and in consequence 'no rales of lac 
were made daring the year. At tlie end of the year only one hundred 
and .sixty trees remained which had been definitely infected ; but 
it is hoped that next year progress will be more satisfactory, provided 
no disaster’s such as heavy hail storms at the time of swarming occur 
again. 


The experiments in regard to the rotation for cutting bamboos 
were continued in ’the Kangra and Ilosliiarpur Divisions, and it has 
been dscertained lhat.hiennial cutting gives the best results and can 
safely be introduced. . The' following account show's the procedure 
followed in the Kangra expmament. ; ’ • 
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Mr. Walters, Deputy Conservalor of Forests, laid out the follow- 
ing rules when the plot was started : — 

General — ^ 

1. All shoots to be cut within one foot of the ground. 

2. No portion of the cut shoots to bo loft in the clumps. 

3. No sliools of this year and of the previous year to be cut. 

4. Shoots loft uncut to be evenly distributed over tlie clump. 

5. Outside shoots, unless dead, not to be cut. 


Special — 

1. From one year rotational clumps not more than half the living 
old shoots to be cut. 


2. From two years’ I’otational elinnps not more than two-thirds 

bi the living old shoots to be cut. 

3. From three j'^cars’ rotational clumps not more than three- 

fourths of the living old shoots to be cut- 

lievised Ihtlrs 1918-19 , — In 3918-19 the special rules were dis- 
continued because it iYa.s reali.‘«cd that the number of old shoots to 
be cut might depend entii’cly on Hie condition of tlio clump, leaving 
sufficient stems to support the mantts. General Rule No. 3 was also 
modiiied to the extent that usclcs.s, ci’ooked and top broken shoots 
less than two years old might also be removed at the time of culling. 

Method of recording data, 1916-17 . — ^The data ■were recorded 
separately for each year. A definite procedure was laid down in 
1918-19 and tbc following rules were framed : — 

1. Fcllhig to be done not later than the end of December each 

, year before the menus become indiatiuguishable. 

2. Before felling all the .stems in each clump to be-counted and 

checked witli previous years’ figures. 

3. The mamts of the year to bo counted and recorded according 

to their classes. 

4. "Wlien felling clumps, the cut shoots to be classified and re- 

corded. 


5- Current year’s manus to be marked with one coal tar ring and 
one ring to be added to all other previously marked shoots. 
Previous year’s marldng to he refreshened if necessary. 

6. The shoots remaining in the clumps' should 4hen bo; counted 
and recorded. K. ' ' ^ 
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• In 1921-22 tlie rotnlional period of all the clumps expired, and 
consequently all wore felled acconlinpr to the rqles menllonod ahove. 
The data for the .'ix years period eiuliii" in 1921-22 were collected 
and the following I'csults obtained : — 

1. The total number of shoots in clumps prescribed for yearly 

cutting was 206 in the beginning ’of the experiment. 435 
new shoots were obtained during the six years period. Thus 
the increa<e of shoots over the number at the beginning of 
the experiment comes to 211.2 per cent, or 35.2 per cent, 
per anmnn, and marketable 142 per cent, for six years and 
2.3.6 per cent, per annum. 

2. The total inimbcr of shoots '^in clumps prescribed for biennial 

cutting was 208 at the commencement of the experiment. 
519 new .shoots were produced during the six years period. 
Thus the incrca.sc of new shoots over 208 in hand at the 
commencement of the experiment amounts to 24.9,5 per cent, 
or 41.6 pc’’ cent, per annum, and marketable 142 per cent, 
for six years and 23.6 per cent, per annum. 

3. The total number of .shoots pre.serihcd for triennial cutting 

was 232 when the experiment was taken up. 430 new .shoots 
were obtained during the .six years period. The incrca.se 
of new shoots over 232 of the old ones comes to 185.35 per 
cent, or 30 89 per cent, per annum, and marlcetahlc 113 per 
cent, for six years and 18.83 per cent, per annum. 

From the results noted above it is evident that the clumps under 
biennial cutting rotation liave given the highest percentage of 
new shoots, i.c., 41.6 per cent, per annum against 35.2 and 30.89 
per cent, per annum for annual and triennial cutting rotations 
respeetively ; and of marketable shoots cut, i,c., 23.6 per cent, per 
annum against 23.6 and 18.83 per cent, per annum for annual aud 
triennial culling rotations re.spectively.* ‘ , 

The experimental rearing of belladona in the Bimla Division 
mentioned in the Imt year’s report has proved a failure and has 
been abandoned. 


The experimental sowings of EvcaJypht’i species in the Kot 
Dakhpat plantation have, been slopped on account of Ibc sale of 
tlie plantation to the Jlodcl Town Society, Limited, Laliorc. The 
work will' be continued in other irrigated plantations. Experi- 
ments are now being mad? WJtb sowings of maritime pine in irri- 
gated*, plantations. ^ ^ i '.'ij * . 

in the Enwalpindi-^as^* Division sample plots, have been 
slarlcd to determine the^effeet of resin tapping on thcs.giri&' increment 
of c/nV trees. . . 1-. • ,-r' 


tlClie application' of the robUKs' of tins 
on a* large scale must 'depend on adequate 
suffieienl^cnJiils^, are Jef fc standing in cneli 
it lias bdcuf, foimd inijiossiblc to enforce 


I I 

f it to bawjijoo' fdlings 
-• made lo'csiRnrc that 
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Plate 111, 



General ricw of Nandhanr raukhar, Snmmer 1921. 

View of the enclosure looking N, from the big stone on the road. 



View of the S. enclosure looking S. from the same place as photo 1. 





United Phovinoes. 

1. — Experimental SilvictiHure. 

General . — Important progress in silvieullural research has been 
made during the year under various heads, amongst ■which may bo 
briefly mentioned : — - " ^ 

(il TJio study of the natural regeneratiou of sal (Shorca 
rolmsia) under a Avider range of conditions. 

tii) The study of natural and artificial regeneration of the 
more important timber species, notably lialdv, (Adina 
cordifoUa)^ sissii {Balhergia Sissoo), hakli (Anogeissits 
ItiHfoUa), kanjti {Holoptclca integrifolia) and teaJt 
(Tecionu grandis). 

(Hi) The application of iitmgya culth'alion on u large scale 
for tlie regcncJ’ation of forest areas. This is possibly 
the most important bihdcultural dcvclopmoul of the year 
in the Province. 

(iw) In co-operation ■udlh the Imperial Sih’iculturisl. the com- 
pilation of a Tick! Table for uniform sal crops. This 
Avas .sent to the press after the close of the year. 

(a) The collection of .statistical data (Avith a aucav to the ulti- 
mate compilation of* Yield Tables) Avas carried on for 
several other important species. 


The Avoi’k carried on in the Silviculture and llescarch DiA'ision has 
folloAA’cd as closely a"s possible the printed programme of research 
AA'ork. The adA'antages of a Avhole-time Ecsearch Officer, AA’ho is free 
to devote all his energies to pure -^researeh Avork, are becoming in- 
creasingly apparent, and the rcsnlls of research Avork are haA'iug a 
material effect on the management of forests mid the preimration 
of ^Vorking Plans. 


Natural Segtneraiion. — Sal. — (o) The series of important experi- 
ments Laldmianmandi' 0-4 referred to in last year’s report were 
continued and extended. It must again be emphasised that this 
research is directed tOAvards a study of the conditions of dcA'clopmcnt 
of ’a seedling crop already on the ground, and not a study of require- 
ments for getting such a crop. The results obtainpd during the year 
may "be briefly summarised. 

A. — In the heavily felled areas. 

47 tier cent, of the seedlings still suludve ; of these 25 per cent. 
shoAV appreciable groAA'th of 1' or more ,{fn the aAferage. The seed- 
lings oiig4na]ly^oycni3'high'shp£"prae1icflly no'-iipAvard giwth yet. ^ 
This is probablS^iduejio frequent bvOAA'sihg by deer, or damage to the' 
leading sliopt..!. ‘ ' 

Bi-^^fft'thqHlnfclled' -■"I'nb'iu'Bt. area. 

(ti iflc ■"dUng.s.’slilp-siimve ;,ofiHhese Alhder.S-'per 

S'pprceiablo 'upAvard groAvili (i.^., lels than 2,j)^iC<!ent. 

; of the .qriginal mumber measured in >*3jIebimaa:y-.192D ’"while per 

“ 
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These results alreticly afford an interesting comparison. 

Conclusions possible from further detailed observations in the 
experimental regeneration areas are : — 

(1) 1921 was an abnormally dry anS fierce hot weather, never- 

theless after complete opening of the canopy and burning 
-the surface the sal seedlings shot up in April and Maj'. 
Drought seems no danger at all to sal seedlings-tbat sur- 
vive the first two years, 

(2) Burning resulted in a profuse natural regeneration of haldic 

on all ash heaps. Its subsequent developmeut has been 
very slow, duo to persistent brow'sing by deer. 

(S) There was a fairly severe frost in January 1923 but the 
high fchcltenvood of miscellaneous species and sal combined 
in each case with Iicaty w’eed and grass grow'th prevented 
all frost damage. - 

(4) Opening of the canopy and burning completely eliminated 

dying back in the rain=5. and the seedlings remain healthy 
even under a strong growth of weeds and grass. 

(5) On the other hand, the development of the seedlings has 

been seriously checked by persistent browsing by wild 
animals, so that the seedlings of 2' and 3' esijccially, 
which show up well, liave in tw’o years of good growmig 
conditions made no net increase in height. 

(6) The 1913 regeneration in the unfelled and unbumt area 

of plot III has vei-y largely disappeared and regeneration 
will have to be staj'led agmn. 

(7) The 1913 regeneration in the thinned and bui'nt area of plot 

IV still persists and is by comparison witli plot III faii'ly 
healthy. But over much of comparlmcnt TV of this block 
especially where the overwood is dense and unthinned Iho 
1913 regeneration has very largely disappeared ; and the 
regeneration of this compartment will have to be Btai*tcd 
again. Probably the scedlmgs w’ith 8 years of unhealthy 
condiliona^h^} become too weak to be helped^ by the 
burning df^Iie last two years. 


(6) A neW;lar^-scalc*jBxpcriineiit started, durtog* the 7 car 

an a hill sal area (Champa|§fd' block)' p^Iiamnr^ 5 an.Di^iQn, ^^c^jit 
• js;,clearly r^cogiiis'dd that;ji;cktlts]-0blaj3red!in**BKah^ ^irdtesfe may 
'^ioi'pwessarily-'be obtaiii/cl.iniiiU sal forests.** about 20 
. aci:6s‘eacli?l«fcrc been laiebtbuetber : one.nlotbasrljebnJicaCvIlv marked 


thq^ sfi^ equcHt treatnfdnt. ' ,'**, ^ *•. 
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Plate IV. 



View of N. enclosnre looking IT# 



View of S, enclosure looking S- 
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(f) Tlie two experhnoiital plots (of 25 acres eacli) in Sonth 
Kheri for stndjdng natural and Bcmi-artificinl sal regeneration under 
sheltei’wood and strip niflliods gaA*c promising results, and a fair brop 
of old and new' scedluiga are now on llie gremnd, whose development 
will be catfjfully w'alcbed. 

(d) In view of a probable bumper sal seed year in 1923, very 
extensive departmental burning of the leaf litter W’as undertaken 
_in niosl of tbc sal divisions at tlie cloje of the year to ensure the best 
’ conditions for llie seed fall. Hcsults will be noted next year. Tlic 
exc'cllenl results of early dcpartmmital burning (nc., in March and 
April) arc now so well eslablLshcd, that this easy form of assistance 
to natural sal regeneration w'ill probably become a routiue measure in 
all moist lyj'cs of sal forest. 

(c) Natural regeneration of sal where there is a sufiiciency 
of established iidvance grow'th. Tlie excellent results obtained in tbe 
Delu'a Dun Division, referred to in laxt year’s report were confirmed, 
by cfjually good results in Eamnagar, Pilibhit, South IChcri and else- 
where and the .system described in last year’s report, i.c., 


(1) selecting the seed trees 20-25 to the acre, 

(2) cutting cveiylliiug else clean, 

(3) burning what remains of tbc slash after more or less 

complete conversion, ^ 

(4) regenerating by coppice wberover available and else- 

where by seed ; 


, is now adopted w'bercvcr conditions are .suitable. Simimaiusing 
Iniowlcdgc regarding natural regeneration of sal so far as our in- 
vestigations have gone, we may say — 

(1) that burning'of Ujo loaf -litter greatly stimulates seedling 
regeneration (a) by reducing weeds (&) by Icaviug a 
clean floor for the germination of the seed, 


(2) that seedling rcgencvalion will suiwivc under moderately 
heavy shade for a few years, but tends to die back, and 
ultimately to disappear, 


(3) that a hea^’y felling undoubtedly cbecks the tondoucy to 
die back, and stimulates growtli. . It also grea,tly sliiuu- 



‘ ;mrd4.5to‘'whai extent il-will grow lip through and clear of 
weeds andj >inificel]mljtbua coppice ^shoots witliovit; rains 
rAiV.-.-fvj! /•-j.-tj-.i- j.. — ^-.-^ 1 . jniporlant.“sjtl^fjiro^ M not 


i‘S:^fhcr?itj6n of arca ia simpl’iciW. 
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clear felling and cutting back if there is no danger of 
frost, and cutting back under a light shelterwood where 
frost damage may be expected, 

(5) that sal seedling regeneration in any particular j’car or 
locality is largely a gamble on rain coming at the right 
time. 


MisccVtmeoiis Species, — {a) llaldu. The observations recorded 
last year were further confirmed, and need not be repeated. While, 
the method of obtaining lialdu regeneration is now well recognised, 

" the persistent nibbling by deer almost invariably prevents the further 
development of the seedlings. The damage done by wild animals 
in areas of concentrated regeneration, of most submontane species, 
is becoming inereasiJiglj' evident, ami proposals to limit the grazing 
incidence by wild animals arc being considered. The accompanying 
photographs illustrate the ellect of 2 years successful protection from 
grazing on the natural development of haldu, sissii, khair {Acacia 
Caicchi>), etc., in the 50-ac)’C experimental plot in the Naudhaiir old 
river bed, referred to in last year’s report. 


(b) Kanju {Hoioplclca integrifolia). — ^Pour plots of 10 acres 
each have been laid out in Chaunsilla Compt. 3 in Ramnagar Division 
with the object of regenerating them with the most important mis- 
cellaneous Bhabar species, i,c., haldu, kanju and Vakli. The results 
wiU be noted in next year’s report. A somewhat similar ex- 
perimental plot was laid out in the Qonda Division. Jn this Division, 
in tlic Tulsipur forests, we find an extensive area of mixed miscel- 
laneous forest -which appcai-s to show an interesting examifie of pro- 
gi’Cbsion of crops. Thus under an overwOod of sain {Termimlia 
tomentosa) baJdi, and lialdu, we find practically no regeneration of 
these species at all, but in many parts a very promismg crop of the 
more sltadc hearing kanju and in some parts, of sal. As the idea of 
treating a forest* by shelterwood in periodic blocks, Avhere the na- 
tural regeneration -will be of dilTcreul species from the trees of the 
shelterwood, is somcAvhat novel to Indian forestry, the advisability 
of a, carefully observed experimental plot is obvious. Results ob- 
tained Avill be recorded in future years. 


(c) Baku {Anogemus laiifolia ). — An accidental fire in an ex- 
perimental garden suggested tJiat-&’0 .had a stimulating effect on 
hakli regeneration. A 'number of j2-xcar old plajits were bxu*:^ back, 
but the gi'owtli in the siib!§0iy[Ucn’][^.^i9j}Uths'‘Cx'e^^^^ the gro-nth in 
,the previous 2 ^cai’s.-^ ^^liis,,:rcsnlU-'Xpniams iniconfirmed* hpwevei''. 

■ ' J, • ‘-"’V/ ‘>'V/ ' 

Sead-itslhig resjlai'ch n-ar/y.-T-Tli^ bJtau^'i^f^'&seareh 

work is'left largely -to' iJie L'enti'al Jlese-'Vch .Ifist§.Uw-ajt'ircljn’a Dun. 
Poi^t nuVfrts/Liwrf are 'being establ^ed A most sUbinoiitan'e.'dis'iSious'’ 

int%..provh - - • •• 

Workstation ^ . 

thes'yj|j^’series^^e.4mtf;"|jMtk and bamboo.* 
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AfTorcstsUon of deserted vtilngc lands, Bolpoldira, showing soil re )aratton for irrigate 
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AHifickil rcgcncraiion . — Tlie featiu'c of the year was the pro- 
posed or actual iiilroduclion of artificial regeneration by iaungya 
cultivation. The proijosal had been made before to imiorove the 
niiscellaneous forests of the Ktunaun Bhabar by iaungxja cultiva- 
tion, but the labour conditions made the proposal almost impx’aetica- 
ble. However in the teeming and heavily populated' districts of 
Oudh (Bjihraich and Gonda) and Gorakhpur, eonditions for the 
successful introduction of the experiment were much more hopeful. 
In Goraklipur 80 acres of clear-fellcd sal forest which had failed 
to regenerate, and 150 acres of poor open miscellaneous forest were 
given out to cultivators, who during the 1st year cleared the land 
and grew their own crops, (and remarkably fine crops they obtained). 
Dui’ing tlic second rains, the cultivators wiU sow sal or miscellaneous 
Species and plant teak or iissu cuttings in lines, and during the 
second, third and fourth years will protect and tend and ivecd the 
young seedlings and plants. Jii one way the problem of tamigya 
cultivation is considerably simpler in Oudh than elscwhoro. In 
other Provinces it is difficult to keep the taungxja cultivators on any 
particular area for more than 2 years ; in Oudh and Gorakhpur the 
difficulty is to get them to move on affer 4 or 5 years, but this is all 
to the advantage of a sIoav developing species such as sal.^ Taungya 
plantation w’ork is still experimental in this Province, but it promises 
to give excellent results and to he widely applica,blc in the Eastern 
districts. Jfr. ‘Wood (D. P, 0. Gorakhpur) has tho distinc- 
tion of introducing taungya into the Province, and the idea was mi- 
tlmsiastically taken np by the Divisional Porost OfScers of Bahraich 
and Gonda. The Conseiwator of Porests, AVorldng Plan and Re- 
search Circle made proposals for the gradual introduction of taungya 
cultivation over extensive areas in Bahraich (10,000 acres), Gonda 
(6,000 acres) and Balrampnr Bslatc Porcsls (10,000 a, ores) where 
the groimd has been trampled bare by uncontrolled and unlimited 
cattle grazing or reduced to a wildorue.ss of impenetrable and inedible 
thoins and shrubs, ns taungya niipcars to be the only cheap and feasi- 
ble means of restoring sueh areas. 


The artificial 1 ‘cgenoration of sal on the Gorakhpur line has been 
exi elided to other divisions, notably. North and South Khcri, and 
results arc very promising, 'feul one great hindrance to arlifloial 


sal sowing.^ is the difficulty of storing largo quantities of seed until 
adequate raip falls.. The delay in the. monsoon rains was the difeot 
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MheeUaneous Specks. — The research and experiments of the 
last 5 years have definitely established certain points, '-which may he 
noted : — 


-Tlaldu (AdUta cordifolia). — ^Pive years ago, the artificial or na- 
tural regeneration of this species was a sealed book. We now know 
that its regenera,tion can be assured given the neeess.ary condition 
of (ff) clean mineral soil completely free of weeds (6) immunity for 
the tiny seeds and seedling from being washed away. An intensive 
fire, which kills weeds and leaves a tliick deposit of ash on the freely 
exposed soil, has usually resulted in excellent haldu regeneration, 
whether sown naturally or artificially. (A similar and very inter- 
esting occurrence has been noted in the hill forests near Ranikhet, 
where natural T'Juaih/ptus Glomilus regeneration has come up after 
the fires of 1921. The EncalypUts seed is nearly as diminutive as 
haldu seed). 

Sain iTcrmimlia toairntosa).— Excellent results have been ob- 
tained -witli this species by sowing on moist clay-loam soils and weed- 
ing in the rains. But both with sain and hdldil, the further develop- 
ment of the young plants is terribly retarded by deer browsing. 

Baltli (Anoffcissits latifolia). — ^Experiments htive shown that 
scarcely 1 per cent, of best selected seed is fertile, and to obtain «iny 
sort of a ero]) .sowings have to be extremely dense. Development of 
seedlings, even w’hcn protected from grazing, is verj'^ slow, and busby 
plants 2' high and 5 years old are about the average. 

Teak. {Teetona grandis). — ^Interesting experiments with this 
species were carried out during the year, and the following points es- 
tablished : — 

(a) Sowing ■^^hen the rains brealc results in poor or no ger- 
mination. 


(b) Sowing early in April promises to give much better gcr- 
minaitioii. 

(c) It is an excellent species for propagation by root and 
shoot cuttings. 


(d)' In areas of intense demand, and free of frost, teak pro- 
mises to give excellent results. 

A 40-year old plantation of poor quality felled in Gorakhpur 
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Plate VI. 
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Dolpoldiva sissit pluntalion in April 3920 and April 1923, and tlie 
results liere shown are typical of hundreds of acres created during 
ihc last few years. A few old plaiitations, of about 40 years old, 
occur in the Province, in which the growing stock is now worth 
Tis. 1,000 per acre standing. But to introduce sisstt on heavy clay 
soils is a mistake. 


Ohir (Pintts long i folia ). — ^Encouraged by the re.sults obtained by 
the Imperial SilvicultuJ-ist in tlic Zabarkhet tapper near Lachiwala 
an oxjmrimciit has been talccn in band to try to convei’t a sal area 
in the Chokhamb Dun in Lansdowne Division into chir forest. The 
terrific frost in this locality renders sal useless and hopeless, and as 
grass growth is mo.st' vigorous and rains weeding impossible, chir is 
the only species which gives any promise of succc.s.s. Kesults will be 
‘ noted next year*. 


Afforestation and rcclamaUon . — ^Work in the AITorestation Divi- 
sion conlinucs to be unifonnly succe.s.sful, and out of 1^950 aenis of 
new ai'cas sown up during the year, 1,880 acres were completely suc- 
ccfdsful. In the 10 years .since the Afforc-station Division was sUrted 
'over 9,000 acres h.ave been suecossfully reclaimed and afforested, 
while a further 2,000 apres have been sown up with seeds since llie 
close of the year-. Tlie organiration of the Divi.sion can now deal 
with 2.000 acres annually and, given adcfpiale rains, with every 
m^surance of success. The amount of money invested by Govern- 
ment in tliis work is now (iuclnding 4 per cent, compound interest 
to date) nearly Rs. 7 lakhs, or about Rs. 73 per acre. The llnaucial 
success of the plantations near the large town.s (c.p., Agra, Cawnporc, 
Lucknow, etc.) is assured, vvlulc the jdantations in the tangle of the 
Chainbal and Jamna ravines arc looked on more as a valuable fodder 


famine insurance and as an improv'cmcnt to the conditions of graz- 
ing and agriculture generally rather than as financial investments. 
A very interesting development during ibc year ha.s been the steady 
widening of tlie sphere of influence of Ibis affore.slation work. Start- 
ing with 3 plantations in 1913, the Altorcstalion Division has now 
about 25 successful plantations to supervise dotted about in the 
districts of Agra, Meerut, Blawah, Cawnporc, Lucknow, Jalaun and 


Jhansi. A large number of Zemindars, after seeing the successful 
resxills obtained, were anxious th.at their lands should be taken up 
for' aff'oreslalion.j'by Government, but financial, striugenoy prevents 
ahy accel^qtipB^of vtlii^uscfxil.work,.at ' prc.scut. nowever two* 
Zamindarg haW’ktarted^.oji^a'iTbii'ii^-pr^jja^lands a,t theix'-own ex- 
pense, vvhicli'is a most promisix^g’'(pgn‘.’'iiiS55prj7nents are in band do 
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little doubt that they would develop into a sal forest. Attempts are 
beuig made to introduce fast-growing and frost-hardy species (such 
as sissu, chir and Eardioickia Ihaia) to act as a sheltcrwood to the 
sal. It Mill be some years before conclusive results are obtained. 

SilviauUnrul sysiems.~ln place of the old and almost universal 
Selection-eum-Improvcmcul ” method of 10 years ago, which was 
applied indiscriminately to all species and all conditions, an almost 
endless variety of Silvicultural system has been evolved and brought 
into application during the last few years, to meet the very vaiyinn- 
conditions of growth and working. All the hill pine forests and- .some 
of the hill oak areas ha,ve been brought under a sheltcrwood periodic 
block system of management, which sy.stem (with modificalious in 
details) is also being applied to the best of the sal forests where die 
demand is for large timber and regeneration must be chiefly from 
seedlings. In the sal forests of Gorakhpur, parts of Qonda and South 
Kheri, a system of clear-foiling uith rcgciieratiou partly by coppice 
and partly artificial is worldng very siitisfactorily, and a further 
modification has been evolved in areas where frost damage is to be 
feared, of leaving a few standards per a, ere over the young coppice 
for 8-10 years until the coppice is safe. 


Miscellaneous experimenis. — The experimental plots laid out to 
study the phenomenon of twisted fibre in chir were largely destroyed 
in the 1921 fires, but iMi*. Chamiiion who had the investigation in 
hand had previously arrived at certain definite conclusions, and^ 
the results of his observations will shortly be published, lie has' 
shoivii tliat heredity is a definite factor in the dcvdopmeiit of 
twisted fibre, and ag there arc over 150,000 acres of twisted fibre 
chir pine in Kumaun unfit for timber production, the regeneration 
of this large area with a view to ensuring a straight grained crop in, 
the future becomes an almost insuperable problem. 


Experiments to eradicate lanlana, rohini {MalloUis philip- 
pinensis) and other shrubs with sodium ai’senitc and Atlas solution 
were continued. There is no doubt that the original shoot is often 
killed by solution, but usually vigorous coppice shoots arise below the 
point of application of poison, which greatly vitiate the effects.. Ex- 
periments are being continued to see if annual application over 
several years ivill succeed. 


n . — Working Plans and Stai^stics, , 

As rega^'ds sfatistics; the eliifef \;oric, Of'^tlic yeat* ivaa the prcpA.S^i- 
,tion of a wJ yield table in collabbratioh '\rilh dheAiTfipf’J'ial Sllviciil-. 
turist, Debra Dun, which was sent fb press ^af for the close, of the year. 
In. the preparation and reA’ision of sal Avorking plans 
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also continuetl {loci sample plots laid out in sissti, Icavju, Icliair 
(Acaeia Qafcclui), deodar and hill oaks, as follo^vs : — 


Ai/— 

13 old rcmcasuiedi 

«> ditto. 

Kanjn — 

Kltetir — 

Deodar — > 

2 old plots Ton\casuicd, 




12 new idols laid out, 

5 Ditto. 

2 Ditto. 

2 Ditto. 

0 Ditto. 1 and 3 tomporary 
plots, 

2 Ditto, ditto. 


20 old plots, 32 now plots, and 3 tomporary plots. 

The total number of permanent'' statistical sample plots now 
laid out in the Province and remeasured at I'cgular intervals by the 


Pronncial Research Branch is as follows : — 

8al {Shorea rohnuta) • • . . . . . . • , 108 

Siss7i [Daibcrgia Sissoo) . . , , * . • . * . ' 31 

K?mr (Acacia Catechu) » . • • . • . . • . 2^ 

Sain (Terminalia iomentosa) . • , . - • • . 1 

Kanju\nolo'ptdeainicgrifd\a) .. .. .. •• 3 

Scmel (Bowibax malahniicuw) «« .« «« 1 

, Jaman (Eugenia Jamhdana) •• .. .. I 

, Deodar (Cedrue Deodara) «. .• •. •• «• 21 

Chir (P inns longi folia) .. .. .. .. 49 

Kail (Pinns c^tedsa) . • . . . . . . , . 5 

Oahs (Querrus spp.) • . • • . . • . , • 28 


Total .. .. 250 


Many additional plots laid out some years ago •which were 
damaged by fire or proved imsatisfactoi’y have been abandoned. 

It is important to emphasise the stimulns that 8ta,tisjieal research 
has received in this province since the appointment of a whole time 
silvicultural research officer. The first reliable statistical sample 
plots wei'o laid out in 1911 by the Imperial SiMculturist, Dehra Dun* 
who •w’ith'' the research work of all India and Btirma to look after, 

• neverlheloRs laid out 149 plots in these pro’vj^nces during the next 
10 years, or an average of 15 plots a year, Iri.’tt^jfollownig 3 years, 
when the statis^jcal work was largely 'taken oyer;by^the provincial 
'research' offic^ri ^173 ne'^ *pJots '.(pormaneul {hud temporaiy) have ’ 
been laid'bili 'tuid me3stu’^d-up{'a^id^*;ad4?llon 82 of the plots laid- 
ouV previous* to 1920 hnyc''beeiVlrotifeasi-tfef,';gtvi^ total of 255 
plots gnea-sured ahd^'rfemcnsnred; o^^'85 plots a ybar. 


, ‘ I)nrui|p 'the year 'the iTjmpcvial Silviculturist prifjpo.sg^V that;»>'itt 
uUn-e'-staViHiical field woi’k sliould Jbo carried <out.. ]iyjJfSllJ^r^<'|gnial- 
sfaff, while tlie central ro.sea,rcir iustilule ‘would, unfl^taKe"*1to3'^k ’ 
up the figures, ealfeulatiouft,' ' and office work, a prppo’s^ii i^lueh 
<Te^^^’releome\tp'^{his^pro'^atf^*. where fielcTgprk hacl .iii^pdini:o£J;^a_ct'^ 
‘‘igjiifc'pn thc'’fa<^iiies'^or ,|;alciiia1nng up'rcSilts.’'r'' 
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During the year au important publication entitled " Handbook 
of Forest blanageinent in the United Provinces ” w&s compiled in 
the Working Plan and Research Circle. The book is intended 
primarily to help Worldng Plan Offieersj and illustrates by concrete 
examples how the theory of working plans as described in standard 
text books is aelually applied or modided in practice, and in addi- 
tion to each silvicultural system being described separately, there are 
chapters on working plan organization, on control, and sections on 
afforestation, the resin industry, fire protection, etc. The hook was 
sent to the United Provinces Government Press after the close of the 
year, and its publication is expected shortly. 


CHAPTER m. 

BOTANY. 

Centhal Institute. 

The shortage of staff referred' to last year has persisted during 
a great part of the jmar under report, and tliis combined with 
financial stringency is likely to bring the work of the branch to a 
close except as regards work that can be done in Dehra Dun. It 
was hoped to begin a field study of the species of Dipierocarpus, a 
matter which has been pending for manj’- j’ears, and the Systematic 
Botanist had arranged a 3 months’ lour in Tenas'serim for this 
purpose. After all arrangements for transport, etc., had been made 
the tour had to be cancelled, as owing to shortage of staff in other 
branches the Systematic Botanist had to be employed on work con- 
nected with the Empire Exliibition. Consequently this tour has had 
to be postponed, and is unlikely to take place in 1923-24 as the 
funds allotted under travelling allowance are insufficient for any 
long tour. 

OoDolog^ of Bal . — ^Work under this head has now; reached the 
stage at which the Botanical Branch can leave it. The results of 
the small-scale experiments made by Illr. Hole during past years 
are being used on iarge-.scale regeneration works by ‘the Silvicul- 
turist of the United Provinces ; and the small plots maintained 
hitherto by the -Forest Botanist nill be abandoned. 

Serbariwn . — The number of' sheets added ‘to the herbarium 
during the year is 589S, which is approximately twice the number 
incorporated during' the prc\ious year, ' The incteas^is^dne partly 
to the incorporation ; of a :large^ ^fipUectioiT of -plafits ' collected by 
Rai Bahadur Ivesliavaiiand in Kashniirj cwhieh -had been lyiiig in 
bundles for many years, and nearly* kalf of ^^hieh fon’id to 
he insect-eaton and useless ; also a simuaf hut snialler cfiljcction left 
by .the late J. Donald of planrs' from the CeiitrauPro\unees. 

Ne' SbC H-ints of the fornvr ijiharanpnr collection and '•nearly 
• - iV Drummonds crv.v'Ctionmlsd received fromSaharan- 

‘ ppf^3fer^‘“'31amed-'and- inewpwated during the year. The, final 



disposal of the nnnamprl plants received with the Saharnnpnr 
herbaiiiim is a woi'k that has hocn long ' delayed 1ml which is now 
noarls’- finished ; the only portion likely 1o be ddaved ninch longer is 
the disposal of a collection of trees and sbrubs of Queensland. These 
Raharai'-piir plant.s had all been poisoned and consequently are in 
good condition. The main conlributions of Indian plants were re- 
ceived from 3Ir, Hole, who presented his private hei'barinm, and 
from Mossr.s. Ji, iN. Parker, B. h. Gupta and the Poi’cst Economist. 

Exchange of Hcrharium Material . — The herbarium has been 
growing steadily during the past year.s at the rate of some thousands 
of sheets a year, mainly of N. W. Indian material, whereas 
plants from otlier parts of India and e.specially South India are 
Jiadly represented. Efforts have therefore been made to exchange 
surplus material of N. W. Indian plants for plants from other 
parts of India, but hitherto with no success. On the other hand 
several valuable contributions hai'e been received from abroad, the 
most %’aluablo of which is a collection of 129 sheets mainly of 
Walli’eh’s plants received from the Briti.sh Museum. Previous to 
this none of 'Wallich’s specimens were roprp.sentcd in the herbarium. 
Other notable contributions were received by exchange from the 
Por&st Department, Union of South Africa, Ihc National Ilerbariiun, 
’Sydney N. S. W., and the Arnold’s Arboretum, United States. 

One hinulrpd and cighIjMhrce .specimens were identified for 
Forest Ofllcers and others. It has been enstomarj’- to quote a figure 
of this nature evciy year, hut it represents only tho.se plants regard- 
ing wiiieh official lottei-s arc wrilfen. Consequently almost all the 
plants identified for other branehes of the Besearch Institute as 
well a.s those done for Forest Offieer.s- and others who bring plant.s 
with them and lake away the identifications ai-e excluded, as arc also 
the identifications of the larger eolleetions presented to the herbarium. 
A great deal of time ha.s been spent on identifying bolimieal material 
sent in authonticnlion of timber spoeimons for the Forest Economist. 
Over 100 of these have been done during tlie year, and with few 
exceptions thc.se do not appear in the figure 3 83 quoted above. 


Seventy-three consignments of seeds weighing over 512 lbs. were 
de.spntched in fulfilment of indents during the year. 

Fifty -eight volumes, excluding duplicate cerpies and periodicals, 
were added to the, library during the year./ 



Potoon/s. pifu7ls\ .IlitTicrto, n iias alwaj'S^hcen assumed ’that the 
deaths were dirf li^cidas, as the symptoihs ate idenlicAlj and- 

snorttnlidrvis 'ftf have been found lori- D/jZ/jprnfjff Si.’ntoo 


liav(!i’'^Cen fovmd in large, numbers 'on 
x^o case bojild^-^ny .sporophores oi Fonws tyc^us 
hast thougl?:’ It tiiieommon on Al&iij?«i''»5'o^cra.^>TfiO'ertide 
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appears to stow that in Dchra Dun the deaths of Dalbergia Sissoo 
are usually due to Polypoi'us gilvus and only exceptionally to Forties 
hicidiis. As Fohjporus gilvrts docs not appear to have heen recorded 
previously as a parasite in India inoclilations of Dalbergia Sissoo 
with this fungus have been made to see if it is capable of killing 
healthy trees. 

Assak. 

Systemahe . — Specimens of the tree “ Svndi " in Cachar, Ihought 
to be Phoebe aitennafa, were sent to the Imperial Forest Dotanist 
by Mr. J. S. Owden ; it turned out to be a new "pecies and has been 
named Giimarnomnm Oioclcni. 

Benoaii. 

No information available. 

Bihak and OntssA. 

No information available. 

United PnoriNOES. 

No information available. 

Punjab. 

No information available. 

CENinAij Provinces. 

No information available. 

Bombay. 

No information available. 

llhlADRAS. 

No information available. 

Burma. 

No information available, 

Andamans. 

No information available. 

COORQ. 

No information available. 


^CHAPTEE'IV,. 

FOEBglt'ECbNOSrY. 


_ ,^QENTIJA^i;TNRTITUTE., 

-yj t^G^ier'dlr-Wot^cZo, .uhtiinistraUon. ^ ‘ 

li'ij l)cen fji ' «;,f rapi(i'<?xpaiisTon" on" the lines 

' year’s repon " and alfho'uglL'liicMJOtivities of 

A '"pn >5Sti.sfnBfoiW.t’:. 
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. > Tlic Forcbl *E(joaomj.si was absent on loavo I'oi* six raontbs 
during the year uiid Mr.’ W. A. Roboi'lson look over charge ot thCs 
Branch in tidditiou to his' own 'duties in tlic Minor h’orcst l*i‘od\ict,s 
Bectiom On Iho return ot* Mr. Pcniiou’ -Mr. 'Kobert-son liirassll 
went on leave ; and as no oilioer was dclci^aled to lake charge oj! 
the Minor Forest Prochicls Section it was deciclccl lo olose down 
this section tdr'thc lime being j and so I'av 'as can be secxi at 
present it is not consiilercci likely that Ike jKwf. U'ill I/e /iJIcd Xor 
voiue little time, The Forest Econoxuist hiitl tlte major ]n>i‘tion 
of bis’, time 'jtaken up in organising apcl contrnUing lijl* crehtiou 
of the plant at flic Now Hite j ami at tlic elotio ot tliq year under 
mdew, the Sawmill, AVoodl’rcacrvation Plant and Histsohing Kilns 
'were practically completed f the Paper-Pulp Pltinl aud the Veneer 
Heetion were well on their way to eomjdctiort ; wliile some ol' the 
Timber-Testing MaClxines were erected and olliors working in 
a fciiiporary worlcshop. This creation work has hat nrally 'taken 
np a great deal ot the vnritius Seelional OUteew’ time j'biit this 
has not prevented them from cairying on llicu' work at the old 
Instifulc,^ detailed 'aceounls oX W'hich are mcUtdc(l in this report. 
It satisfactory to itofe tlml the installnfioii^Vir (he plant has- 
proceeded wiUmnt a hitch owing to the untiring iiufcrcsf shomi 
hy,t3ecttonal Ofiiceivs in-theh’ respective charges, and hy the Tnijierial 
Works Offieex'S who arc resjxon.sible for the actual settiug up of 
the machines. , ' ' 


, The financial eOJHlition.of the coxnilry has remitevl. us evury- 
xvlxete, on the liiconuniie Branch, and although intieh has been xlnjxe, 
thei'c is no doubt that bad rmporial and iWr (Trade ,\ssis(.ui(.s 
been appohxicd to the Hectioinxl Offleers,' io la* trained under their 
'cxpej't supervision, the x-Vsulis would Imre hoen eon.siderablr hottex-, 
.The, ^holc staff has worked most loyally during the vear" as the 

■results iixcntioned hereafter, will testify. 


-The forest Economist’s touiiiig was j-estrieted, cluodo the con- 
timral ««porvj.sion work at Dohra. to a visit to Calcutta in connec- 
tion with the Ji-shibition of 1020- ; and lo ir*i)'cciing some experi- 
mental sleepers^ ncm' Iliirdwar. i\lr. dollye, who hold ih« 
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11. — Bxpcrimcnial and Commercial Activiiics 
1. Section of Wood Technology. 

The Wood Technologist, Dr. II. P. B^■o^\’n, ’■who came to the 
Institute for 22 months from Syracuse University just before the 
commencement of the year under report, has laid a fine foundation 
to the work of tliis section, which may be divided into two heads ; 
namely, ro'utinc and research Avovk. Under ro'htinc Avork may be 
mentioned the identification of timbers. We receiA’o constantly 
specimens of timbers for identification, cither in connection Avith a 
special enquii’y from the proA’inces, or from commercial concerns, 
the railAvays and not infrequently for legal eases. The other portion 
of routine Avork consists in oonsultm? Avith the other spccialkts on 
the staff as to properties of Avoods i-'r a .stated purpose, Avhich are 
best detei’mined from their anatomical .structure. 

The research Avork in hand comprises : — 

I. — The preparation of keys for the determination of limber 
specimens in the field based on microscopical fedturcs, as sren under 
a pocket lens. 

II. — ^Thc same, based on microscopical characters for critical 
determination in the laboratory. 

in. — ^Thc preparation of a syllabus for use in teaeliing Avood 
anatomy to the ProA’incial Class students. 

The progress made is that tlie i-outine Avork has been kept up 
to date. On the research side mounts for microsooiAical Avork and 
photo-micrographs' haA’e been prepared for approximately 175 species 
of timber. These latter consist of cross, tangential and radial mic- 
I’oseetions, of Avhich photogi’aphs haA'e been pi’cparcd for all the cross 
sections and 60 of the tangential .■-ections at a 380 magnification. 
Another 125 species are in preparation for sectioning. No ‘TLoav 
power ” sections haA’e as yet been prepared, hut this side of the AA’ork - 
will be started as soon as the hot Aveatlicr begins, Avhen photography 
will be held temporarily in abeyance till the rains break. 


2. Section of Tinibcr Seasoning. 

The buildings for the experimental seasoning Idhis at the ncAV 
site haA’e been practically completed, and the installation of the 
mechanical equipment has' progressed to such a point that the kilns 
arc ready to operate if stpara and arc aA’ailabltf. <- . 

The experiments Avhieh. Imdibc^'imdur Avay for three years in 
connection Avith t]ic important species of timber^ 

in different ..pahts qf .iJiil^l^ayiave jbT’cn'-conchided, afjd the results, 
.haA’e been publislicd in “'}Rilian,!^m'r ' Records, Voium(?^, Part V,!’,-, 
^‘Pifrther li!x|>.;i4mcnls’'in'+hc -'f.' Tndpn- Timbers " 

Ll_. n nl Ti ' /*. -k-. 


’and o.Gen.erar' Rcconi 



a 


j§bning4<"nith S' chapter’ oK 

/dR> 0,,F.^0. Beesojilr^ 
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Plate IX. 



A Bpecimen'jaicropliotogrfli^-ttira dtewbpjjotogrflpli (inset) of Pinus Merhusiu 
(Similar pliotographs nre being |(rcpllrc.l tot " most &£ commercial timbers of India, 
and will bo published' in 'duo course together iritlT k^s tor'idontidcation.) 


’cni ik IIu.“Jm:if5.rV-- ^ 


-vir? g^L'catei' SHcccfsS- ipi. . ' 

. ; 'Will gi’acl«all5^,% . 
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An air-sea.soning expci'hnrat on a commercial scale lias been 
started in the Government Agent’s timber depot in Calcutta, ivith * 
eight important timbers from Bengal and the Andamans, to deter- 
mine (a) the length of time required for the 'air-seasoning of various 
timbers under moist climate conditions and (&) the amount of 
depreciation due to cracking, splitting, staining, etc. Definite figures 
as to these items are totally lacking for Indian tinibcr.s, but are of 
primary imporlance in detcraiining llic relative economy of kiln 
and air-seasoning. Figures pertaining to Idln-seasoning -will be 
accumulated at Debra Dun Avbcn the exiicrimental kilns arc In 
operation. 


A comprehensive scheme has been outlined by Mr. C. V. Sweet, 
Officer in Charge Seasoning, and experiments initiated, to dctci'miuc 
for the Government Gun Carriage Factory at Jubbulporc the most 
economical procedure to follow in the seasoning of their timber. 
The experiments are being carried out with the object of determining 
to what extent their present practice may be improved either by 
remodelling their present timber-.seasoning godowns or by installing 
seasoning-ldlns. Figures are being accumulated to show wbieh 
method of seasoning is most economical. The work at 'Jubbulpore 
afCords an opportunity to acciunulatc data which can bo got in no 
other way, and .which will be of general . value to the Institute. 
As a’ part of the general scheme a shipment of Si" sissoo (Dalhargia 
Sissoo) planks and felloes was sent to Dehra Dun for idln-seasoning. 
The timber was Idlu-scasoncd in two months time to a point of * 
cquilibnum with the dry climalic conditions of the Central Provinces 
with practically no loss whatever from cracking, splitting, etc. In 
the past similar timber has been air-seasoned* at; tlio?Oun Carriage 
Factory from 4 to 5 years according to the pre.Scnt system, and there 
has been considerable loss at the 'cnd-.of 'that time dite to splitting! ' 
The very marked reduction in the seasonuig lime by kiln-seasoning 
•will reduce the Factory’s capital outlay in timber by laldis of rupees. 


Detailed assistance in tlic Avay of specifications and insti-uetions 
have been given to two Avell knowntimbcr'iirms. Upon imitation 
the Officer in Charge Seasoning spent tAvo days at each plant, and 
after studying their respectiA'c seasoning problems in detail gave 
opinions and. recommendations as to the proper methods of seasoning 
the timber. In one case seasoning-kilns had already .been installed, 
and the -{js^stance pqrtaincd to alterations and improved methods 



rw * ^ ^ JmXJX 

ion. - 111 boyi .‘el^p&'cqnsiderable dffi^ Avork' Avas im oh'ed in 
(ration qf ■,rel)oi*’tS'’'an4^rccommenda£i6ns to IhVcompamos 

U » , \ i Cr r ’ ' ‘ ^ V ' 

.M . * . - * J * * 

I H^lt^ti'afeddectiire^p*?. the import fotf’e and thd^ economic 'value 
iimber-st^soning Avas ffKijn'\Jv the Sd’lisfeniv!r'Offic.ojviu 
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the preparation 
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^Ye^•c well rcprcseulccl al tlie lecture, and it is tliouglil that the 
occasion served to awahon considerable interest in llic worlc that is 
being started at Dehra Dun along this lino. 

Probably the most important factor go\erning the introduction 
of new species of Indian tiinber,s into the niarhct is the question of 
proper seasoning and grading. The snpplier.s and users of timber 
arc reluctantly being forced to recognise the importance of adopting 
correct methods of .v.ojiNoning their tlmbei>., by ropgated failure and 
loss in trade ; Hits bring llio ease it is imperative that this section 
of our M’ork be developed to the utmost. It is satisfactory to note 
therefore (hat thiit section has done nmsl excellent nork throughout 
the year, and that we ai-c now on tlie way to tackling the 
most important of all utilization pro • ems, namely, the proper season- 
ing of timbers in Indio* ♦ 

Tlie iSensoning Oflicer nent ro Itangoon to confer with the 
Seasoning Oflicer in Ihirma regarding the co-ordination of A\ork and 
particularly tlie adoption ol' uniform grading rules to be U'-ed in 
judging the- results of scn.soning experiments, 

* * 3. Section of 'I'iniVcr Testing. 

TJic four tc,sting maebines erected in the temjioivuy workshops 
were in operation thfouglioul the year, and the work according to 
project 1, which uas prepared and sanctioned last year AA’as taken 
* up. Project No. 0, which comprises all .si)ecial enquiries, sTich as 
' npikc-pulling tests oA sleeper uood.s, imi^nci and sialic bending 
tests OJi tool handled, etc., vas also in force, and valuable data 
umvvttwlaAc!il hcavu\« on the various subjects. The toundaUans fm: 
all machines were put into the new testing shops, and two machines 
erected. As soon as the electrical sclieme is i)ut through the maeliincs 
now in the temporary workshops will he taken down and re-crccted„ 
at the now site. 

The importance of timber testing may be ganged by enquiries 
made by persons and bodies Avitli widely different interests and 
spheres of action. Thus Mr. Seaman, (tfticcr in (Iharge, q’imbcr 
Testing, was entrusted with the work of i-ewriting the portion per- 
taining to limber in the Military Works Handbook, and submitted 
a list of grading rule^' fuul tables of working slresse.S to the Punjab 
Public Works DcpartUieht. ^'niilar information, was supplied to the 
Superintendent of ■WorkshniJS.'.Sjivda'^L’iuinl *• to the' 'Sbite' Engineer 
jMjij'Urbhanj ; to the Brid^'-lDepanlhient^ Gwit 'tiidian^^euinsubi 
Pailway and lo*ithc E.veculivO Ejigincin-, Snhnranjmr. ’ Tests avotc 
carriecl^^out tJ^dclrruiine tlie liest .size jliulirtnTborc pyiiiJcudo sleepers 

for spikeidyiying' on ,behalf ofv.the ^Euma 
'^'Ilailwa5^§V^Svhilc bonding tests’ on bamboo lance-sliafl.s* were carried, 

is and UJOes.- Islhi^Kir. -V h^g. sm'ieis ' 
1ml l'tfr''Lii‘kory for oil-well 

satL»®itorj re.si}.lls 

concerned.. I hamfuer-hdridlfes'’ 


rnttf for the Jji'spciirqV' 

■-of tests. wpre;^qi*vicfl 
:'sufekcr-Vot^5ftid .dts^iJUtb and 
bi’thf'' ^jComjrfmics 



were enrriefl out for the Govcrnmeiii Woofl Working Institute, 
Barpjn.v, and a .fiii’tlier .sui^pl.r of Jiow linibei’s l)as ])OPn received 
with a request that similar Icsls he carried out. A mimbcr of 
reports were prepared, the most ini))orlfmt of which is an Interim 
Iteport on all results obtained under Projects No. 1 and No. 0, which 
is now in the press. 

The total number of test.s earried out during the year was as 
follnw.s ; — 



Mechanical. 

Physical. 

Total. 

Project No. 0 . 

.'1012 

ISOI 

4816 

Project No. 1 . 

27S13 

.3667 

6462 

Total, 

5807 

5471 

1 

11278 


Eoutine tests according to Project No. I, involving tests on 
green, air-dried and kiln-dried, specimens, were carried out on teak 
from Burma and the Oeniral I’roviuGes, on .snin {To'minnlia 
tomcniom), Icanyin (Dipicroearpvi aJatus) gurjan (Dqjtcrocarpus 
iitrl)iva(ns) in (Diplrrocfirpvs iuhereulaliix), deodar (Cedrux TJbeeni 
Var. T>>o(lf}^‘u) and tests on green material only on haldl {Anogcixsvs 
Iftiifolia). 

Teats according to Project No. 0 comprised x — 


1. The completion of prcliminniy tests on sucker-rods. 

3. The completion of preliminary tests on Stent concrete .sleeper 
plugs. 


3. A serio.s of spike-pulling tests on railway sleepers. 

4. linpnet test.s on hammer and implement handles. 

0 . Comparative "tests along routine lines of Fvcnela rhomhaidca, 
Ejtndyphn (Hohxlht^t, CuUcnh cj-ccha, Ciiprcssus iornloxa, Kagea 
axxmnira, Lagfli-xirorniia tomontoxa, Pmtaao barmanioa, Cjiprexsus 
mac'rocarpu and Orgplnmtiria japonica. ■ ' ^ 

. , During the year a new type of spikc-pidling meter and a 
modified type< of compres'sonieter -were ‘.designed by the Timber 
Tpsliiig Officer.^ The former* has only herein .tislihrated and not yet 
tested^- -while -tlic latlcr^af ter ealihratiohihbp'' been put in use and 
found to he', most’ sal isfactorj'.'^c ■f'* ! 

...‘-.•if , I w , 

4. ffecthn pfllbiOK Forexl Prodvclx' 



-ret'uy^P'lo'dtifyt. 
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The seliemc to estahliMi an industry in lioswdUa scrrata gnin 
oleo-resin in the Bombay i’rp.sideney is still under consideration, and 
the "work in this connection is being actively prosecuted. The up- 
to-date steam distillation jdant for producing “ Rosha oil ” from 
Cymhophogon Martinii grass in the Central Provinep.s, which was 
erected 2 or 3 years ago has proved a success and may now be 
considered an established fact. It is to be ho])ed that the appoint- 
ment of an officer to take charge of the office of klinor Forest Products 
will not be indefinitely postponed, as a richer field for enquiry and 
one more likely to yield sound commercial results, would be difficult 
to find. 


5. Section of Wood Uiilkation. 

Owing to the seasoning-kilns, wood workshops and testing 
laboratories not being in full working order, and the veneer plant 
not being erected, the number of experiments carried out was res- 
tricted to those which could be dealt with in the existing testing 
laboratories and by sending the timber elsewherp to be dealt with. 
The rough-cut .speeimens to be tested for bobbins Iiy a large manu- 
facturing fim in England .have been rcpoi’tod on, and generall 5 ' 
spealdng the results are not encouraging. The repoi't however, has 
not 3 'et been fnllj” considei’cd. as it has onh' been rccpntlj" received. 
The tests carried out to find woods suitable for sucker-rods definitely 
showed that Terminalie tomentosa and lleritiera minor can be used' 
as substitutes for hickorj*. kluch interest has been taken and a 
large number of enquiries rpcpivcd in connection with match-raaldng, 
owing to the high import duty now imposed on foreign matches. 
Most of our Indian timbers which have been tried have proved to 
jdeld poor quality splints. It is possible that better results may 
be obtained with these woods by using a slicing instead of rotaiy 
machine. Until we can get our Seasoning, Timber T( sling, Wood 
Technologj', Wood Preseiwation and Veneer Sections going and be 
given an adequate staff, we shall not be in a position to solve the 
various problems before us and give the licst advice to the many 
enquiries. ,, 


6. Section of Wood Preservation. 
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tests, and to determine the most economic method o£ treating the 
many species of Indian limbers mechanically snilablo but deficient 
in dnrability unless 'treated for sleeper work. The experimental 
pressure plant purchased some years ago by Ihe Forest Reseai’ch 
Institute has now been erected, tested and found to answer the 
purpose admirably. It is so designed that timber can be treated 
by all well-known methods except the Card pi'ocess. The difficulty 
is that due to financial stringency no Wood Preseiwation Officer 
has been appointed, though the j’csults which could be obtained even 
in a' short period of time' would certainly be out of all proportion in 
value to sueh an officer’s salary. Tn the mean time, provided an 
assistant can be appointed, the Forest Economist hopes to run 
through a little of the most urgent work himself. 

Two records of experiments covering a period of aver 10 years 
were issued dirring the year : the first, Indian Forest Record Volume 
IX. part 1, 1922, “ Results of the Antiseptic Treatment of Sleepers ” 
>and the other, Technical Paper No. 231 published by the Railway 
Board',, entitled “ Antiseptic Treatment of Sleepers in India ” both 
reports being by the Forest Economist. 


7. Section of Paper Pulp. 


Mr, W. Raitt was in charge of this section throughout the year, 
and was chiefly engaged on supervising Ih'e erection of the compli- 
cated experimental pulp plant, with a digester of approximately 
15 ewt. capacity and an up-to-date cxpeiumental paper macbiiu* • 
the necessars'' crushing and chopping machines are also being ins- 
talled. The plant i.s now practically erected, with the exception of 

the water and steam connections. 

1 


At ‘ th(' request of-tbc Bihar and Orissa Oovprnment'the Officer 
in Charge Paper Pulp visited the Cuttack and Angul forests with a 
Aiew to determining the feasibilitj' of .starting a "bamboo pulp scheme 
in that locality. The subject, was carefuUy worked out and a detailed 
report submitted to the Local Govci*nment,‘ which indicate.s a 
promising commercial proposition. At the request of .tlie' Sirmnr 
s Eurbar a local enquiry was made into the pulp-making resources of- 
the Stale, and a report presented to^the Durbar. 


' planLCrAViiitinbcV-m: ^ulin^.'pnniiw iviiire dimiig.'ihd • 






. , ^ 8.'’Section of Sans. - .* 

» ’QWer^iri chargV'l&Tii'ongliout * 

and ^;0^,$ljalionpcl in Loiver Bm'inJjLto'-earjy ont> 

1 tin 'fixlianMiT^ ^rfiriry into ViianwftViaifnrGsffeif flmt. 




72 


lip his report. lie also complclcd a valuahlc report on the myro- 
balaiis of llip Central ProYinccs and Tcrmindliatt of Biinna, Avliich 
has noiv «rone to press. IJe ha.s also i.ssucd a pamjihlet during the 
year on the tnimin<* propo»'fios of certain Laf/crsli'ocmia in JSiirnia, 
Trhich apjieared in tlie “ Indian Forests." 

Tlio Tan section is now to ho closed, as due to the .slump in 
the trade and to the more important fields of enquiry ivitii respect 
to raw material having been worked out, the funds available for 
research can be utilised to better advantage in other directions. 
Before ;^^T. Pilgrim sevens his connection Avith this branch of the 
Tnstilnte the Forest Beonomisl would like to record Ihc nnfoiling 
;?pal and ability n*ilh wliich hlr. Pilgrim has Avorkod and prosecuted 
his enquiries, often in very uncongenial loealilies. 

9. Suh-Scclion of Wood WorJehg. 

During ihc year tinder review a total of 483 general orders 
were executed for all branches of the Institute. 4700 specimen 
tests pieces Avere prepared lev l!ie Officer in thiarcre. Timber Testing, 
and .3000 specimens of A’arions timbers Aiere Jiandcd over for di.s- 
li’ibution -as hand specimens for exhibition in the mnsciira.s or for 
other purposes. In addition to the aboA^c this Sub-Section has done 
a considerable amount of Avork in connection vuth the Now Site 
liaA'ing built the log-roll, traek-'-l ringer and carriage' for the neAV . 
saAi’inill and coA'erod in tlic Ironehes of hoih the snAvmill and wood 
pre.servation plant. 'J'lio .seasoning-kiln doons Avere also made and 
fitted by this .sub-section, a difficult piece of work a.s tlie doors 
haA'c to be made air-tight and so constructed that they do not Avarp 
Avhen -kubjected to artificial heal on one .side and atmospheric 
IcinpcvatuTC on the other. 

Of the orders cxeeiitcd the folloAving items will giA’o some idea 
of the work turned out. 


1, F. Econonii.s1, Head Office. IMnseum, etc. — 

• Filing eahinets, '.stationery eases, motor lorry and Army. 
Transport Avagon'in 3-ply (experimental), type eases, 
..(lo«k«. veneers for forest bnlletihs, show ease.s, hand 
, telephone box in paduitl; and ‘l-p'y 

'f. 'f' pancilmg. . . .. ' 

' '?'‘'ijah(5Et’f§te' •filting.s, “inifies, alhirj^ahgf ^^lfiinmg .sinlcs, .^stools, 
j- ^t^^'^dlc-easps, and designing nnd'^jMhiclipn of special dark 

, ^ -AS. ' ^ ^ ^ 

■' S.-'l'intber' Testing.— 4 

■; 4,700 te^t speci'^^ns prep^lKiling enttnots.' card i^dqx.caseFS *' 
-..fleslcp, stools, batte^V^hWes, instrument cas?s,.ete. p ^ . . 

* ^Scaspnj’JK'r"'. r ' y^' - • * s ^ 

foinfw .seasoning-kilns,. Idln (loot's, 
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for sensoning cxiieriincnts, and doslcs in Ifoldto {AJhhzia 
tohhe?,') Avirti sfthi {I'crmimlia iomentosa) panels. 

5. Paper Pulp. — » ' i 

Desk. 

6. Forest Entomologist. — 

t'abinet si ends. e,nrcl cl ins, nlmiralis altered, almirahs supplied, 
packing .cases, insect boxes, plinths, chisel handles, etc. 

7. SilviculturiBt.— 

Index card casc.s, negative boxe.s, almii’abs allered, callipens, 

' filing cabine.ls, lent poles, dark room filinents, and a 

specially designed frame for exposing blue prints. 

8. Fofwt Chemist. — 

Pedestal, almirahs, card index boxes, etc. 

9. Central Ijibrary, — 

• jMmirahs and book eases made and supplied. 

10. Elcelrical Engineer. — 

Trolleys made to carrj* elccti’ic plant at the Neiv Site. 

11. Sports Commit lee. — 

, . l^aralh'l liai's for the provincial students and hnrdles for the 
annual sports. 

All the above articles ivero supplied free of cost or at cost price 
to the oifices mentioned, and it is estimated after ear<‘ful cheeking 
lhatjthi.s cost it'orks out to about flO per pent. ]e,ss Ilian when tbe 
same work is given to local conlraetor.s. This in itself is a vciy ^ 
great saving to all the otTiees of the Eesearch 'Institute, not to ’ 
mention the quality of the work, which is first class. 


Assam. 


'Wood Preservation. — A plant for the, antiseptic •ti’c.'vtmpnt' of 

A l.t, ".a" «... -AJlll 



i'fpl, whetljiei' tlHsAil]'bi 5 >. 1 ®&fSnfni niH'servalive. 

, r ^ ^ » * 't - 

- The ckporlm6n'tn1.''s1eepVlV’_at. MaTumi’wp|c' inspected with the 
;Assislau‘t I'higijiytM’, iiniriani, ju^i^*?ftcr the close of the jmar. 'Jlodong 
'•and'vflioltecZ'.hfiTc on'tl«i''wholc tioHo well to fhvV'.i'l. * ’ -.'•’i 

: 10 : 
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The foUcwing table of percentage of removal -will be of interest. 


Species. 



When laid in line, 

r 

Per cent, of fniUne, 

HoUong 



Novemhor 15 

4.7 

Hollook 

• 

• 

November 15 

. nH. . 

HoUong 


• 

December 15 

8.4 

Hollock 

• 

• 

December 15 

12.3 

HoUong 

# 

• 

December 16 

10.2 

Hollook 


• 

December 16 

6.2 


As Tvas I’emarked last .rear Otevga has also done vi'cll, of 31 
treated sleepers laid down in November 1915, only 3 have been 
removed to date or 9.6 per cent. 


Minor Products. — These were fully re'S'iewcd by Mr. Todd la.st 
year, and there have been no changes. 

Wood Woidfing. — A now 3-ply plant is in course of erection by 
the Assam Railways and Trading Company, at Mavgherila. 

Miscellaneous. — ^The following - note is from the report of the 
Dmsional Poresst Officer, Sibsagar. — 

f 

I examined 3 of the experimenially trcaled .sasi Agnilaria 
Agollacha trees in the old sasi Plantation and sort three samples to 
Dehra Dun for examination. Tlie following is a copy of the note 
sent with the specimens : — . 


v ** Agar Planialion Experimeni h\ccs, March 9, i933. 


“ Tree No. 39 which had pro's'iously been inoculated with Agar 
and plugged in three places. A section including one of the.se three ' 
places was cut oif the'tree.s. What appeal’s to be a clear trace of 
infection aboi'e and below the hole tvas luisible showing the early 8tagc.s 
*of f doom-’, formation.. 


. ‘ TredN-o. 33 a'saldve b«t,t/np7«flrflred,— This.ta’^O'had’b’ecn attacked 

W tyjtite.anls,. possibly^dhe to the abseiicS Of -thc'l^lug^jfig peg. There 
■ Wer^:t'f^\saTof infcofi<m,biT^ndt’ri^^lj’‘s6 maykt^ 

u'nplugged) was fellecP'®lfe‘pie;n:hDle seotiom 


removed. ^.sWljat appSfu'^ ijndiea- 



pentme 
would he 
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' BeNGATj. 


Viilkation. 

The I'eport, of Inst year detailed the scheme and aims of the work 
at Sukna itt the IClirscong Division and concliitled •with proposals for 
this year’s working. 

The — Softwood .sowing was commeneod a.s soon a.s logs 

were broxight in from the conpes in November, xvith the mill running 
on the original layout. The .stores ordered from America did not 
arrive till February, bnl their installation, especially the inserted- 
teeth main-saw, Ihc gallg-edger, snwdilsi -conveyor and Marvello water- 
elevalov, have all proved satisfactory. The crew of the mill has been 
reduced and a higher ouiptii of better quality planking was obtained 
at a reduced cost. The advantages of inserted teetli saws for small 
forest mills have here been fully demonstrated. 

Prom November till the end of March, 33,G40 c. ft. of softwood 
logs were sawn into J-in. planking and cox*ncr pieces for tea boxes, 
yielding 1.01,-130 s. ft. planking and JtlOO c. ft, timber^ showing a 
wastage of 41 per cent, which is a satisfaetoiy figure seeing that the 
mill is engaged on turning 'out ^-in. stock. The mill is capable of 
sawing 36,000 .s. ft, in a montli of 24 working days ; and with the 
present layout and crexv it enables a piolit of Jis. 5 per 1000 s, ft, 
to be obtained (over and above I'oyalty charges) when llic selling 
price ii Ks. -tl per 1000 s. ft. The need for labour in restocking 
the cleared area made it desirable to close Ibe mill in April and 
May (after the softwood supply was finished). "When the rains com- 
menced, the mill wn.s tunicd on to sawing sal logs from tbil coupe, 
and satisfactory results arc -being obtained from this ■work. The 
mill txu-ns pxxt between 30 and 45 c. ft. (say, 1 to 3 .5 tons) of hard- 
wood a day at a labour cost of 3 as. 4 pies per c. ft. compai-ed with 
.10 as, ])cr c, ft. for band.sawing ; also a saving in railway freight is 
effected by shipping >!awn stock instead of round logs to the Siliguri 
sale depot. I'Jie mill will be kejit running on sal log.s until softwood 
logs froxn next year’s- coupe ai’O ready for conversion in November 
or Decemltei*. ' * ' " , 
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3 choker men and 1 unhookcr). The heaviest log slddded was 32 Ci. 
long and ■weighed jnst over 3 Ions. Tliis old engine has slic'mi the 
advantage,s of mechanical extraction in those sal rore.sis, and a nc'w 
Willamette 2-drum .skidder has been ordered for the 1923-21 season. 

A privaiely-omicd American cirenlar mill commenced sawing 
sal under contract for the Department at the Silignri log Depot in 
December 1922 ; until experience had been gained, the results did 
not appear satisfaelorj', biit the output has been gradually incre:i.sod 
from 10-1 S c. ft. a day uiJ to 40 to nS c. ft. The latter figure is 
probably the limit with the underpowered engine installed ; but with 
a 40 to 50 n. P. engine, it eonld doubtless be increased to 100 c. ft. 
per working day. Engli.sh inserted-toeth saws by >Spear and Jacltson 
have given as satisfnctoiy re.snlts in sawing sal here as the Atkins 
(American) saw.s have at the Sukna mill. 

BinAH AND Orissa. 

I. — General Worh of Administraiion. 

As in the ease of silvieuliural research experimental work in 
Forest Economy was -loft entirely to the initiative of Divisional 
Officers, with the exception of a particular survey which was 
carried out by the l*rovincial Silviculturist in Palaman Division 
for the object of ascertaining what steps should he taken to ^ 
stimulate the departmental cultivation of lac. 

11. — Esrperimental avd Commercial Acfiviiics. 

i w ' 

Minor Forest Products. — Lae. The Provincial Silviculturist 
studied the system of department al cultivation of lac carried out in 
Damoh division in the Central Provinces, and at the close of the 
year was engaged in drawing up proposals for the extension of lac 
cultivation on a large scale in Palaman district. Lac is one of the 
most important forest products of India, and Dihar and Orissa 
supplies more than half of* the whole crop. It i.s evident that tlic 
..possibilities of its cultivation on n commercial scale are very great, 
aihd that if cultivation is taken up department ally, in all the lac- 
growing districts the forest revenue ivill ho, enormously eXpandccL 
' In Paiaiuau thejina^pn •wl^h'tho.investigatton.was carried out was 
to examine tliix'pqssfbiltties not'onl.y-Uf p^p^'gittin^’fsrc'.on extstitiig / 
'trees britv'k)^! V^jtublishing plantatipns d?''lft<!-))caring speeioS fiir 
'conecn-frated' lac‘ -cultivatiojlIE^lIt has bceiU eal^iT^ftod that such 
plantations at present mark{(^n'ieol^’iLll^3dcId'^0jip.”25,J>er cent, 
interest; and apart from tlunryaluc of ,.W6od*lac to 

private cultivators thqy^.should^pCan rx^^“lbigb) p'l'o/ttablc* cqm,-- 
,mereial investment. For phuitation pur^s'i.Sr^.^ac7a^ CafeelurfS^ 
ZizypJins scylopyra are considc^d • the steles ^of lilosll .pjtomisd? 
e.speoii®y the former. 



Stcroulm urcms , — The lapping experiments in Angiil Division 
clcsci'ibod hi last year’s report were Continued. Further obser- 
vations show : — 

(1) The maximum yield oi' gum is given between the months 
of June and December. 

t‘J) Oolloelion at intervals of 5 days, refreshing the strips 
at the same time, gives the greatest quantity of gum, 

(Jl) Gum exuded during the rains is dark brown or black 
in colour, while in the rest of the j’cnr it is clear. 

(-J) UnrcfresliCd strips heal up in one to tliree months time, 
when exudation of gum completely ceases. 

(5) Pollarded or misshapen trees give a much greater yield 

of gum Jhan straight liealtlo' trees. 

(6) The average jneld in gum of 45 trees during the year 

■was one seer per tree. 


Miscellaneous . — Tlic experiments in charcoal manufacture in 
Sambalpur DiA’isioii wliich Avei-c initiated Iavo years ago were conti- 
nued in the yeai*' under report ,• and commercial contracts for 
suiiplying about 30,000 3uaund.s of eharcoal u'crc carried out. In 
elaboration of the ijiforraalion given in the report for 1920-21 it 
may be menfionod that a standard paraboloidal kiln of a height of 
G feet anirdiameter 16 feet is now in n.sc. No water pt any kind 
jis used in the preparation of the kiln covering or in any stage of 
the h'aiuif'aeLm'e. Tho lleallh of labour engaged iji burning the 
Idlns ha.s been good, and no intcU’change of tasks was found neeo.s- 
sary as Ava.s the case when the Avork Avms fli’st initiated. Female 
labour has boon found superior to male for Die umrlc of building 
and ojjcning kilns, 1)ut Inferior for the Avork of burning. The 
aA'crage cost of manufacture has been reduced to 5 annus per 
iiutinui. It is hoped tliat by next year it Avill bo possible to give 
fnii-Iy complete figures of percentages of outturn by A'olume and 
Avcight. The department is making an 'excellent profit on its 
cowiAicrcial eonlructs for cburcoal ; and as -the demand for good 
guttlily cUawJOul "is Very large it is proposed' to extend the , scope' 
of the present' 'operations and orgunixo the A\'ork on sound perma-, 
nent lines. - ' , > ' ' 




, JUxycpncnial criid 
. 'vC* .•{ , Products. 



Veinl AeliviUcs. ' 



The.cxpcriniont stai'ted on 
.of gum yielded 'tjy l{anilol 
year till aist'M^y-1922. 
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The original idea -was to carry it out for a period of 12 months hnt 
it "was discontinued from ls>t Juno as exudation imactically stopped 
after the 31sl of Mjly and it Avas deemed useless to do any coUcetioii 
of gum during the monsoon months of heavy rain-fall. 

Two methods Avere tried. In the first instjincc light Avounds 
Avero made in the bark Avith a small hand-axe all round the stein 
about 12 inches apart up to a height of -i feel from the ground ; 
and in the second case 2 shaUoAv notches Avorc made right at the 
base, one foot square and oh oppo.site sides. Tlic. average quantit 3 ’ 
of gum per tree for the poi’iod of 8 months was 13 tolas under the 
first method and 171 tolas under the .second. Tlic experiment also 
shoAvccl that the greatest exudation look place during the months 
of October to January, the average jdcld per tree during* that 
period being 9^ tolas under the iiissl method and IJ tolas under 
the second. It Avould, therefore, seem that for commercial purpo,ses 
tapping Avould not pay during the summer months. The gum 
was collected every fortnight conimcncilig from 15th October and 
the Avounds and notches Avere freshened at the time of each collec- 
tion. There AAms practicall 3 ’^ no injury to the trees undpr the 1st 
method and in the second case occlusion Avas fahOy rapid. 

Miscellaneous. 

Perccnhffc of charcoal hy weight lo quantity of wood used . — ^An 
cxpcrimcHl aaus carried out during the 3Tar to find out the 'percentage 
of charcoal b3‘ Avcight i.o quantity of Avood Aiscd.> 

Measurements Averc taken in 6 coupes of Kal 3 'an and VacTa 
Banges aauIIi the folloAving results : — 


Serial 


Quanlity 

Yield of 


i 

No. of 

Felling 

of wood 

cliarcoftl 

1\ rconU 

Rkm vkks. 

kiln. 

Series. 

in inaiiiids. 

1 - 

in inniinds. 

t 

age. 


1 


1 005 

01 

15*01 

Parliftlly cliy mixed wood in- 

> 



.. 


eluding leak. 

2 

f)6 

371i 

07 


Partially dry mixed wood with 

1 


a good proportion of ain 
^ {TcrminaTta iomcrUosa). 




3 

y oa. 

_.C2; 

114 ^ i 

18-55, 

Mfood uith a fnir pro- 

4 ' 

i 

i'-'A- 

^ coo.^ 

u ^ ^ T' 

' 1^2 ' 


* ' portion of hard woods. 

hnrtl'WDOfh s\ich>A5«in, 

j 
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^ * V 
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Serial 
1^0. of 
kiln. 

IH 

■ 

Quantity 
of M ood 
in mattnds. 

Yield of 
chaicoal 
in niaunds. 

Fercout- 

ngo. 

Kemakks. 

8 

80 

OU 

187 

1 

20*45 i 

! 

Mixed hard woodnsuch as ain 
dhtneda, oto« 

0 

82 ' 

408 

00 ' 

14*70 

Soft woods with about 50% 
tenk. 


Average’} 

627-7 

00-5 

17 '14 



JloTE. — oiluals 28 lbs, ’ 


Tlio average yield was 17.14 per cent, by 'weiglil, the maximum 
being 23.'j5er cent, and the ininiimuu 12.94. As the market for 
charcoal was I'ather brisk and that for firewood dnll, there Avas a 
greater tendency to burn teak fircAVOod into charcoal than in any 
previous year; and in llic ca.se of kilns Avilh less than 15 per cent, 
yield about half the wood used Avas teak. A fair yield of charcoal 
in otiior lairts of India is usually put doAvn at 20 to 80 per cent, 
by Avcjght ; and the experiment suggests that the method adopted 
iu this district is not A’^ory satisfactory, and some improvement in 
this direetion avouM be to the adA'antage of both Government and 
contractors. 


Burma. 


I. — General Work of Adnxitiisiraiion, 

The proposed Timber Researcb Division referred to in last 
year’.*! report Avas not ‘sanctioned ; but after the close of the year 
orders of the Government of Burma (Mibistry of Forests) Avero 
obtained on the improvements to the Sale Depot at’ Rangoon and to 
the Timber Economies' Branch of the Rosearcli Institute. Mr. L.* 
'V. Tce.sdalc,’ Timber Seasoning Expert, was in charge of the 
, research experimonhs throughout the year and a suitable staff on 
the leiuporary-establmbinent Avas sanctioned to assist him in his work. 


II . — Activities during ilia yoar under report. 

The foJloAA^ing is a tiunmarj'- of - various Avorlts imdcrtakon at 
the Depot !~ 
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Mr. Wathon reports that the main ssnv is an nnsalistaclory 
macliine at best, and i.s only built to deal with small loji.s mucli 
softer than those usxially mot nitli in llurina. Tin’s saw never .-it 
any lime since it was installed, has done good work. It has been 
made to work far beyond its capacity and cannot be exijccted to 
operate, even as inciBciently as it has done, much longer. 

(ii) Dry Kdas.-^A second-band loco, type lioilor w.as purelui'-ed 
to provide steam for the dry luln, the existing boilei- being unable 

- to raise stcaai for more than one kiln, and being also wasb'ful of fuel. 
The newly pmvliascd boiler was installed on an aderiuafe foniKlalion 
and a honse built to aceommodale it and its fuel supply. The Avork 
Avas eoinph'led laic i« the year under report aud eon.ecjuently it nas 
nol possible to measure the increased econoniA'^ of fuel and iiicreasetl 
steam supply. 

; 

(iii) Seasoniitg.'—'i'lwi logs from Avhieh I'lxhibition timbers arc 
being cut have suiiplicd material for sea.soning experiments' eover- 
ing a very wide ,A’aricly of species. Utifortunately only a small 
quantify of each species has been availtiljle and in consequence it 
has been impossible to eondnet enongh experiments in each .specie.'} 
to obtain conclnsiA'C data, IIoAVOA’er, it lia.s been po.ssiblc^to form 
some idea of the charaeteristies of ilic species under test AA’liich 
miay be used for guidance unlil more i-cliahle data can be obtained. 

liJxperimcnts haA'e been curried out Avitli the folloAving species ; — 


Teak . .. Teciona ymadis. 

In {'Eng,') .. Diptcracarpiis iiibci'cnhdus. 

Thitya t.-« fchovea obtAisa. 

Thingan . . IIopcu odoralu. 

Kaungliniu •• Pavasliovea itcllatd- 

Paclauk . . Picrocarpus niacrocarpui.. 

Thiika . . Pcnlace hunneniclf^ 

-Thitkado .. CcdtcUi Toona. 

Xahe . ■ Odhid Wodirr. 

Yindaik ... Dalbirgia enlh'dld’ 

Tumaldn ' .. Pdfhti'gia Olircri. 

Zinbgun .. Dilhnitt peniaggna. 

Mdhtiiwga .... CtnaUht lucida. 

Taukkyan • TcnnifniJid iomcniosn.^ 

Jian'bwe , * ^ , Vs . ' 'Carcijn' arlorcd^ ^ 
Pginma .. Lageniroewa Flo\~‘Ecgime. 

.. LagJ)^lroc)i)^i iomenh^ci,^ " ■ 

llnaw ' . . A^hXg 

P'dga ., Sicplfcggne di^i'Ufdlm, 

1 nvumo .. pn^Oina uj^horcd^c ' ' 

TMfsh’o , , . , 

•^'•■'Mpinonhoca 
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Didu 
TMipyu . 
Leipan 
Thahychyit 
Sii 

livsavi 


Bomhax insigne. 

. . Alhiezia Qdoratisshna, 

. , BonibadD malaharicum. 

.. Eugenia Jamholana. 

Albizzia proccra. 

. . Ilymcnodictyon, 


The results have been very much, better than was anticipated 
and it would appear tliat practically nil of these indigenous species 
can be snccessfully seasoned artificially, and most of them when 
intelligently handled, may be seasoned Ruccessfully by natural 
methods. Tauliltyan and thahychyv appear to be the most refractory 
Bpccie.s which have been met with as they have a marked tendency 
to split, chock and twist very badly. 

^ Girdling Department . — A working plan for a study in girdling 
under the title “ I’ield study to del ermine progress of seasoning 
in Girdled Trees ” has been developed, the plan approved, and the 
exporiment is now under way. Two districts liavc been selected 
for this iCxperiment, the Satpok lleserve in the Tharrawaddy i 
Division and the Yoni Reserve in the Pyiumana Division. In the 
Satpok Eo.servc the following six species are under test : — 

Teak, in {Dipieroearpus iubercidatus), iiigyin (Pent acme 
suavk), kanyin {Dipteroearpus turhinatus), hmw {Adina cordifolia) 
and myaukchau! (Jtomaliuin tamcn(osum). 

In the Yeni Reserve eight species arc under test ; teak, in, kanyin, 
Jinatv, Ihitya, padauk, pyinim and Icza. 

- The data are incomplete, and results have not yet been 
analy.scd. 

l 

• Analysis of Eesulis. — A report has been prepared by l\Ir. 
Toesdale under the title A note on the Seasoning of Burmese 
Tirabens,” wliich gives the rcault.s of the experiments whicb ])avo 
been QOmplcted, and also, covers many other, suh.iccts, such as, 
-natiu’al and artificial seasoning in Burma, mclhods w' he* adopted 
for commercial i)raetice, cost of seasoning, analysis of results* of 
girdling study, etc. ' “ 

(iv) Seasoning )S^/teds. 7 -Seasoning.jsheds are to bd built in v'hich 
material may be seasoned nhtnvnlly;‘^%-^^h&>in-.<d^^^^ obtained in‘ 
othpi^ experiraonis,^ ’and v!V;^efe$mino flie ‘pei-finV-v required for 
•seasoning various speeic^s and dimensions. 

a suitable worlcsliog 
into finished wooden 
analysis of seasoning 
expmmcnts'to a*eh"mpleto'*6’tago";^t i^ot Sufiicient to luiow that 
; ron^^^mbcji^ mh^b'e, sufeedssfnliy*" sc^^’cdj “as the after .offsets 
of “eit^tic. inth]/>«^ea,^lfa,ye', spoh an-d^Orlii’ht Itbsu’in^ 
sujtabiiily,.o£ iiraherrM^' specific uses, .^nly by ojjserving 'pfcoiferly 

\ ibSPRI ■ - -i- . V 22... I 

vs 




seasoned material during and after its mannfaetnre into finished 
products will it he possible to determine 'the suit ability of the 
seasoning method, determine the potential yalnc and exploit such 
timbers to Ibeir best advantage. Study and olrevvation in the 
woi’kshop is as important as the expci'imonial work in the dry 
Idlns and seasoning sheds, < . 

Despite the absence of an equipped workshop very useful work 
has been done by Mr. A. Cogger. Foreman Turner, with a gang of 
Chinese carpenters on fm’nitnre-niaking ; and the new School of 
Forestry in the R mgoon University has been largely equipped with 
furniture coustmelcd under liis .supevvi.sion from various Burma 
hardwoods. lie has also been engaged on malting furniture for 
the research branch at Maymyo (Silviculturi.st) and the way in 
which these articles stand will he closely observed and will afford 
valuable data. In this connection it may he noted that various 
Bnrrad hardwoods, principally padaid', Ihiisif linaiv and ihitJcaclo, 
were supplied to kressrs. Wliitoaway, Laidlaw and Company, for 
furniture manufaclnrc. Their manager in this Depart jneiit has 
constructed some excellent pieces of furniture, and is confident that 
there arc opportunities for very great cxpan.sion in this business. 

(vi) Tam. — A. hale of finished le.slliers was received from Mr. J. 
A. Pilgrim. Tanning Expert to the Goverinnenl of India, These 
lealliers were taunod by Mr. Pilgrim and his staff at Maymyo witli 
Burma hill tanstnffs during his stay at Maymyo. and various dress- 
ings to convert the pieces into uppers, harness leathers and ordi- 
naiy sole leathers have been apjjlicd by Messrs. "W. B. Shewan and 
Company, Cawnporc. The hides were tanned with one agent onb^ 
and not by mixed tannage. 

> 

(vii) Tmher Testing. — During the year under report 12 speci- 

men planks of hsa {Lagcrdrocmia iomcniosa) and 12 planlre of 
I'anazo {Ecrilierit Fennes) were despatched to the Fovesl Economist, 
Dehrn Dun, to enable him to carry out experiments as to their 
suitabilit.y for sucker rods. The te.sls ou tbe .suitability of 
Eeriiiera Fomes for sucker rods are complele and they indicate that 
it is suitable in every waj’^' without any alteration to the design of 
the < 30 hpliug.- Tests on taiiH'i/an (Tcrniinalia iomcniosa) show that 
it he n.sed proAuded an ext ra rh’ct is put in the ,s1a*ap. ^^tep,s 

are-'Uov’'' h->iug4«kcn for a sample set of' 200 or 300 suokemrods of 
each of the aheve .sjjm^ifn’.JjfelmjtiuiTaetnrcd'at the workshop for 

" a thorough fiel(l'-;|5?^Tii^* -tir(r,!|;n<idr6"firfefr'l^'trolcum Company. „ 

^ ' -At, -Hie ii\BtancB' of the-.lTor^ Ee(l&omist/_,J^orcst Research' 
Inilituie, Ddliva Dun, oucli. 'ntg^x^eliim ^(nomaUum’ 

iome7itosum) :ihcy^tiinliado~(^iig together' 

and p^cd 'imlhe'^angoon^Rif'dr log of 

teak i'fccionn 2'^th^Ifqyj^yroJ^19234?U.^b. a f'o 

.asccr^gjiiug their respgetivSjpo's^rs of-ie§kftnhw*tfe^ta^c/by. Teredo 
and o^ejpiiarine borers: 5s ’ 
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The logs Tvere removed from ilio river after 3 months fof 
examination, /ind were replaced for further examinations. The 
result of tlic examination is as follows ; — 

(1) The pipnl'ado log was aImo.st entirely covered with holes 
diameter more or less evenly distributed over the 
surface of the log. 

(3) The myoiiOichaw log was slightly attacked at one place 
' ' ‘ only ; a small patch at one end of the log was covered 

thickly Avith tiny pin holcSj in some parts developing 
into larger hole.s similar to those in the pyinhado log. 
The rest of the log .showed no sign of attack. 

(3) The tealc log showed .signs of attack in two places, one 
about the middle of the log and the otlior on one 
end. The stage of development appeared verj' similar 
to that in the case of myanJcchaio. 

(A’iii) MiscelJavpous. — With 1.he transfer of the ConserA'ator’s 
Oflice from Phayre Street to tlie present hnilding the Foi'cst 
Mnsenm was also transferred and placed on the ground floor of 
the building. The space here too is not snflieient, and e.onse(iuontIy 
the heavy timber specimens have been stored. The other exliiliils 
linve been placed in the Conservator's Oflice and are open to the 
public. 


Centbatj PnoviNcns. 

XH'dizaiion. 

T, — General 1Fo?*7f of Adminisiralion. 
.Allopilli — departmental working tio he increased. 

TI. — Estpcrmrntnl and ^Gommcrcial aclivUies. 
(1) Minor Forest Products — Lac. 


Olioni — ^Tjae {Zizyphus ccylopyra). 

The main crop of lac in Damoh this year fell consideral)ly-,£|liort 
of tho estimate for reasons variously ascribed to the nnliniely 
late rains, { alterations in „me^thods of infection j a dis^woporliouat^ 
incr,oa?e in'male lac, etc. v'ni<?‘Sfiee'dii^fe’l^,rtw.iyovk^ plan (nppa" 
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iTifsom Zac {Schlcichern Irijvfia) Floxiih JRafpin\ 

Tji Rontli l^nipur cxpcviiTiPxilnl vorli was continued.’ On Jamm 
(^l^cMeiehcra irijxtaa) tlic main iae ‘.pecies Imre, whioh nnlike (fhoni is 
not of «»re"Jii‘ionK hahil, a rennlar eroppinp seheiuo is impvadicnblc, 
ns tin* cxporienee of I be past 13 ycar.s Jins sliown tlial liowever well 
Uic piropapatinp work is carriecl out. (lie otlior factors intlueneinp 
ilio prowlli of lae have n miielj preatoi* effect on tlic resiillinp crop. 
In Hie early sin; es vast numbers of insects die, and in the Inter 
stapes eliinnfic vniiiitioiis form ibc most serious mennee, ns no menus 
nppenr to lio able to be devised to combat tbeir effect. There is 
reason to believe that reinfection of l;ittfnn trees whieli have formed 
a .small crop <if bie, will vsnlt in n belter crop on .subscynenl 
infeetion. 

The actual result-s obtained during tbc year have been dis- 
tinctly diverse. Tbe averape erop in July 1922 was poor, ebiefly 
Ibroupb the misi ii;e of early propapatiou. In isolated c.s.scs as* 
tonishinply pood results were obtained. Tlie best individual tree, 
a frif.am about GO feet bipb .standinp in tbe half open with a pood 
ronml crown pruned lieavily in Aupusl 1020 pave a yield of 2 
maunds ll,'!! seers of hrood lac and 2r» seers of broken dal lac. The 
value of the crop of ibis one iree wa.s about T».s. SIO, The pro- 
papation work in tbe rains of 1022 was carried out w<>ll. The 
swarminp of the laivse was excellent, ratber less than the averape 
number dyinp at once. The crop was still apparently healthy in 
Anpiist and early Reptemher. but between September and Peecin- 
ber Inrpe rjnantilios died. Tlie only expliination foriheoniinp i.s 
the nmisual extensions of the xxiins into late Replotaher and early 
October. 'I’he eold weather yield av.s.s little more 1|ion the brnr,d 
used to produce it. 

Tlic followinp facts are worth notinp about ibis ci’op ; — 

(l)Ainonp trees with bushy crowns standinp iu the open 
there ivas little to ehoose hetrveen the results on 
pruned and nnpruned trees, Amonp forestsitvees tlie 
pruned Iree.s were the best. 


(2) The hierusialions were usually hip and healthy, bnt 
no tree bad vcFy many Ine-bearinp twips. 

(.O) Sueji liie-b^atinp tjyipd wore nearly alway.s concentrated 
topm’' 

(4) ^VhL•re•^w^gfi wore in dense nmsse.s little lac was obtain- 
e,d ; whore the twipt.-wc.n'*' more- open the rosuK.s were 
c bdter.c : , -V:-,",,”* • 

Tt .seems ti^,ii;tbei'c i§je\ndctiee to ’tea^Ipnb tbjiiilicve that the 
cold wentbev erop‘i65iufljmneetl.by nir^rhsyAjlioti.*^. tti*-t3i.c propapa- 
tion „.work .of l!i22;3ti' {(jcotfl wcatlier) ln>o,s' iwere 

iufeotea, ■ 
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Other specks. (South Rfiipur). 

Work ou pahs (Uutca frondosa) ami ler (Zisyphus J-ujuha) 
eoiiliiiLUid ou a wnall scale. The ijivc,sli>iatioii into the ahiioat com- 
plole fiiiluro oil JSuhakhi crops ou the Ir.r t^ce avus conthmed ; and 
the ilieory is now cousidcj-cd caiiclusively proved that -the reason 
■ lies in Ihc rising o£ the saj) not eornjspoiulin^ always Avilh Iho demand 
for utilritiou on the part of the iicAvly fertilised female insect. The 
female fertilised in ]‘\‘hruary-Tilai-ch dies oj- sinwalion Avhen tlie 
rising of the .sai) (cvidcnecd later by tile flush of ne\r leaves) is 
delayed, c.(j., till June. Jt was found in hUppovt of this theory tljat 
AAherc a good crop of lac is obtained on ber in Wonbhum smd Maldcr 
distJ’icls, iJio leaf llnsh oecnis in iMarch-Aprij, 

The relative advantages of bundle ancl stick infection have of 
late been a particularly vexed (pTcstion. The lac research officer 
(Ulr. 0. M. IlarloAA-. LF.B.) slates that it may be taken as a fact 
thill the nv; of tirood in single .sticks giveis hotter rcsidhs than the 
use of bundles and that the e:y)ericucc of Ijojjj mcihocis in lie hsl 
2 years’ Avork in youth llaipur is sufficient tt, prove it. 

(d) JIiscel{(iiicofis, 

A note on the manufacturu of hiilhn (fri,m Acaoia Oalccliit) Avas 
AA'i'illen by Sir. ICchur yingli, lixtra Assistant OonserA'ator of Forests. 
An article on hurai tajiping Avas Avritten by Ifangcr Ab(lu.s yalain and 
l>ubli.shod in the '* Indian Forester ” after tju. close of the year. 

Six discs of Gardenia iaii folia and G. Itiryida Avere sent to tbe 
QoA'crnmcut School of Arts, LucknoAA', Avhcrjj they were reported on 
as being probable eulistitutcs for box A\’Ood fOr engraving. Specimens 
short lengtljs of the same species of Gfaj-dcH/a Avcrc also sent to 
j\rcs..srK. W. W. IloAvard Brothers and Company for experiment and 
deternnualion of the dillcrcuces in these limbhi's. 


AKUAJiIilNS. 

No information forthcoming. 


Coono. 


No information available. 


Mao&ab; 

No information available. , 

tJmTED J^UOVlNGKS. 

, % J* / . ^ ► M f liA ' 
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Wood Working Institute. At the close of the year this Inslitittc 
was transferred to the Indiistries Department, which had lorjucriy 
originated the conceim as a carpentry school. It is not yet known 
to what extent it will be possible to continue tlic I’esoarch work. 
But from the fact that the Ilon’blc Minister for Industries on ins- 
pecting the Institute shortly after the transfer expressed himself 
very pleased with it and desired that so far as funds permilied all 
tin, present activities should be continued, it is hoped that the pre- 
sent valuable work will not cease. 

In the Legislative Council and the Forest Advisory Boaril cun- 
siderable prcssui'c was bi’ought to effect the conversion ol the two 
Government factories at Clutterbuekganj — the llosin and Turpen- 
tine Factory and the Sawmill and Turnery — ^into ijublic commercial 
concenis. The former as is well knoun has been continuously a 
paying concern, but the latter is still in the early troublesome times 
of a pioneer enterprise. fcJtcps ha%e been taken to carry out ihc 
wishes of the Legislative Council in this matter, and negotiations 
are well advanced for the conversion of the above two concerns into 
Limited Liability Companies in which Gov'ernment will retain a 
very considerable interest. It says much for the progrosi of the 
work done recently at the Sawmill and Turnery that it has been 
possible to convince eonimereial men that the difficulties of tJic past 
in no way indicate- that there is intriiLsically anything unsoinul in 
the proposition of making bobbins in India. It appears to remain 
. now only for the Forest Department to give the eomiiany a sound 
guarantee regarding the timber required, aud the production of 
bobbins in India on bu.siuess lines will be assm-cd. 


The Rosin and Turpentine Factory required little advertise- 
ment, but negotiatious regarding the company promotion have 
been protracted. Labour rales have risen very high in Kumaon, 
the source of the ci-iide resin, thereby placing the industry at a 
great disadvantage compared with the Punjab. This increased 
cost of the supply of the crude product naturally reduces the royally 
and profits, which can be obtained on the same by^ the Forests, mid 
has caused some disappointment to territorial officers. 


' The Timber -Supply' Division developed Very largely during the 
'year and was’of very grout ussistanec in bringing’ the consumer and 
the supplier into touch. The sleeper industry'- exp^ded eousidor- 



LC VDec!iWttiiapoi;i}ry 
syeupsg [di* thus charge, .{fiie 
normal Forest Officer -i 


;e. .•Tl^^'drk is^of-a nature for waich the 
/is-^Cj-us^lafly'. *Vv'e|l _ sujljc^^\nnd a po.ssible 
method of retaining the-yari(ablp,sbrYiccfe^>f’'th-is^agbnfcy.js under 
consideration. ^ ^ ' 

s important to he fatiecl 'with reg^/d^to 

searcir:^^^--iii the -futm-frua pro-vinoi^kation of Jpvfisf -inteKosts 



unrler ihii new conditions. As tin cxiunplc of lliis it may bo noted 
that a ncig)iboxii-iu>: itrovinco found itscIL' uuublo to give us infor- 
nuition regarding ti new type of turpciiline distillation plant which 
it is installing ; and in our turn this I’lwmco xvas imablo lo carry 
oitt expcrimonlal work for them on a certain tiniber. It is I'egre^ 
table but it is difficult lo see Iioav this can be avoided unrl''r present 
conditiojis when commercial iuterosts and jji'ovinciul revenues are 
involved. , 

Xow:. — The obvious coiu“'0 sis far as experimental Avork on timber is 
conccvnetl is lor all Provinces to sonil their work to tlie Cciilrnl Institute 
at Dehi'a Dun, whieh is fully equipped for the purjjose, and Avhieh e.vists 
for the puiposc, tiiicr alia, of helping Provineus in matlors of tins land. 


II . — Eai/erimcnial and Commercial AoliuHies. 

(i) Wood I'cehnology. — Nil. 

(ii) Timber Scasoitmj, — ^At the SauTiiill and Turnery improved 
facilities for seasoning blnnks for bobbins have been iyastallod, and 
large stocks of seasoned blanks eaJi now be caiTicd. This affects 
econoinj'^ in enabling blanks of the correct size to be used for any 
order, and enable demands to be met without delay uuxl from 
thoroughly reliable- and .seasoned Avootl. At the AVood AV orbing 
Institute artificial kiln-.seasoning was one of the main items of ox- 
])crimontiil work. The second kiln was completed dui'ing llu* year, 
incorxjoraf ing soiue improvements .'is I he result of exjterienee 
gained. The work avur to some extent limited bj' the lack of funds, 
but 73,000 .sqnurc foci of boards varying it» thi(dcnc.ss fiom 1 inch 
to 2 inclics were seasoned of twelve variclics of timl'cv. Kiln- 
somsoning cliarts were made for .seven of tiie.se timber, ‘-i. In addition 
small <pumtilies of seven other kinds of timber wei’o treated. 
MoistiU'O coJi(,ents Avcrc reduced from .jO per vent, or ovei to d per 
cent., and soinoliine.s even to 5 j)cr ecnl.^ depending on the jjurposo 
for whieh the, timber ivas required. One of the most suourKsful 
examples was the mumifaclure of 000 feet run of 30 inches diameter 
slave piping of nemo/ {llonibax malabaricam) wood eaiTicd out at 
the request of the I’ublie Health Dcparlimsit for an experiment in 
Avoodeit piping. The .limber nas received in log form, and contained, 
about 320 .per. cent.’ moisture ; Jhe log.s were saiin' lip into plaulcej' 
kiln-seasoned, liui.'-hod by niaeUiiUf and de.sputehed within a. month. 
In the sejwoning the moisture content iu 2 inches ifianks was redneed^- 
lo about 30 per cent, in 10 days and no Joss in ho'a.'iQOing 'ititoieeftr , 
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incTitable io a degree equal to the most typical example o£ the text 
book. 

In connection with the Idln-seasoning work records are kept 
ot daily temperatures and humidity ; also of the corresponding 
moisture contents of some 37 specimens comprising 11 Idnds of 
timbers, kiln and air-seasoned, uncovered and protected by vaniish, 
etc. Also in special racks the seasonal warping shrinkage and 
swelling of some 100 specimens including 11 species of timber are 
being kept under observation. These specimens are air and kiln- 
seasoned, sawn both radially and tangentially, and are coated in 
three different ways. These experiments required to be main- 
tained for some time 3’’et before the results can be relied upon ; but 
should in another year or so give information most valuable as a 
guide to the uses for wliich the timbers are suitable and their 
correct method of treatment. Enquiries continue to be received 
regarding Idln-seasoned timber, the latest being for timber to bo 
used in ornamental constructional work at Delhi. 

(in) Tiniber Testing . — ^Little of this is done, as it is considered 
the sphere of the Forest Ecscarch Institute ; but at the Wood 
Working Institute in connection with the kiln-seasoning work speci- 
fic weights of different kinds of wood at different moisture con- 
tents were determined and tests made to find the difference in the 
strength of timber after seasoning. 

(iv) Wood Preservaiion . — A small experimental unit for creosot- 
ing sleepex’s has been set up by the Timber Supply Officer with 
the help of the Assistant to the Wood Technologist. The inten- 
tion is to start in a veiy small way and get sleepers, already 
accepted by Eailway Engineers from the timber point of view, 
treated and the treatment accepted bj' the Railway authorities. 
Then it is intended if results justify this to expand the work and 

'treat and so utilise a considerable stock of timber now in hand. Thus 
it is hoped that actual results obtained will give us information 
regarding co.sts, enable us to test the market, and eventually iuduce 
private enterprise to take up the business. 

(v) Minor. Forest Producisr^(a) Resin. ^ The manufacture of 
.rosin -and turpentine from the" resin of Pinlis longifoUa has been 

CiOntiuued at the Government Tiu’pentiiie and Rosin Pjictorj^, 
‘^'CTp.tterbuckganj,. .which it is hoped shortty to convert .into . a 
'■'limitcd'Jnlbility 'company in which- Government will retain ‘a large 
interest^ Improvcraen^ Jn the plankjjlaave^ been continued ’.and 
' important parts; o£".6n6^iinit have'hecu obtained from Prance. ...The 
record grade oL rosin ns yc^ ‘produced in this province — W. G, — 
and better waspbtained .on occaSiona during the ;^car. ,The“record 
outturn of turpentine^was' ’’also . obiitflib’d,' bu%;^ya^ net* maintained ‘ 

in the averages owing 'to." th^ 

crude lesin. suppKbd. PurtIuJf experiments id^oat out crude 'fesin 
nave notproved«BuccessfuJ.‘; ** ' ~ ~ 



(b) Lac . — ^As inoxitionccl last year experimental cultivatioji is 
being energetically lakon up in the Jbansi Division. Sliortage of 
seed lac and damage by monkeys and squiiTcls have been initial 
dilTiciiltics aomewhal rcslricling work ; but from 5,500 trees 
ml'ectcd in November 1922, it is hoped to treat some 25,000 in 
June J92S {ui*l 100.000 in the following November. It is however 
too early as yet to discuss the success of the operations. 

(«) Chir Tar . — The demands for this have been very po«)r 
during (he yeai' and the consum])tion of the crude product appears 
to be small in India, not averaging over Rs. 1 lakh in value per 
annum. Manufacture has been closed down during tlie year owing 
to sufftciency of unsold stocks. At the close of the year an expert 
v,'a.s appointed in ilio Central Almoi'u Division to overhaul the 
distillation kilns and the process of inanufaclxu'o. There appears 
however little future at preserd for this i)roducl, xinless some new 
use for it is dibcovered. 


(<?.) Minccllaneous. — Atlcm])ls arc still being made to interest 
private out erpri.se in the rod and yellow ochres of tioutli Banda 
and in the exploitation of tufa limobtouc. It is Imped that exports 
will shortly jnv(‘.sligatc tho.se deposits. 


(vi) Taper-Palp. — Nil. 


(vH) Tans . — Oak {Qvercxis incana) bark was supplied from 
Naiui Tal to the Technological Institute,” Cawnporo. 


{viii) Wood Worl-ing . — («) Tvrmry , — It is hoped that the Gov- 
orument Sawmill and Turnery, Chittcrhuckganj, will he shortly 
converted into a puhlie Dimitcd Bobbin Maiiufnclui'crs Companj'. 
So far as tlic pro.scut scope of this factory has been devoJoped, it 
has ))cen considerably brotiglit up to date in the past year and the 
equipment in certain lines is probably eeiuu! to the best fomwl in 
European fnclorics. The products arc good and the timbers used 
have now had sufficient actual trial in the mills to decide their suit- 
ability. It is iulmitlccl that this Government has spent large sums 
on this pioneer enterprise, Imt the advantages to' India of initiating 
and sitcce-ssfully estnblishhig a bobbin-making industry will be 
very far reaching. This will he appreciated when it is noted that 
tile average value .of. ilnported. bobbins in the pn.st tlirco years has 
been Rs, 80 lakhs, a figUro which rose” in .1921-22 to Rs. 320 lalchs 
at the same time practically no bobbins have .liilltwlo been inauu- 
inetiU'cd in India. 

' J 


r;, ‘Experimental turher5'»'”\yoi-k lias been'^i^Bipnued ’at the” "Wood” 
■Working Instilnlc. , Vawou.s timbers, have' .b'cdh 'tried W now 
cla'ssojt of bobbins. '^Vjfli^the '^tablishmcnt of\Jhc new Bobbin 
Company, all wprk bf iqbi^^g'fatiwti 'filiould Jbg carried out by them, 
but it will"poy,lbts^c)uu’tmi;ilt lO'^ivo supplies of limbers on which 
• eXperjjnn'ntaV Wr]cjB’'i\ckh*'ii{l. J>6]h:fi,,batmis tice now made at the 
’ t^stlhulc of bah'li'^l^ii.a'bgoissiis Mifolia) and are 
uwieved. to bo very sujtfible imdl practically uubrcak^Tile. pvojE 


liSFRI 
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600 were supplied to the United Provinces Police. Over 30,000 
tool bandies of various kinds were turned and as often staled before 
there is a considerable opening for this work. One of the nio-st 
interesting items of w'ork of the year has been the supijly of cutting 
block-j aJid boot trees from jMg7ia {Odina ^Yod7C}'). An order for 
250 of the former and 2,000 of the latter is well in liand. The 
A'ariety of other articles produced ivill be judged bj' the following 
list — ^brusb -handles also backs and boards, dumbelLs, Indian clubs, 
cricket stumps, golf-club handles, Avooden containens, eraj'oii case-s, 
pencil and chalk boxes doAv^elling, bed-chair and tablo-icg^. teajjoy 
tops, dumbAvaiters, drawer knobs, etc. Shuttle bhinks arc also under 
experiment, and the discovery of a suitable AA-ood and of suitable 
treatment for it is most important. 

(b) Cooperage. — Considerable experimental A\ork has been 
dojie and it has been ascertained that prejudice against Jjidian 
timbers has been hitherto largely due to the Avant of skiUeil super- 
A’ision in India in this branch of Avork. JIoAvever at the moment it 
is doubtful if there is any very great opening in India foj- this 
trade. 147 casks Avere made of 10 kinds of timber ranging from 
Ilogshcauds (54 gallons) to Kilderkins (IS gallon.*?). In addition 
other articles ranging from a 100 gallon haklu vat to batli lulls, palm 
stands and buckets Avere made. Tcrminuliu iomfhiiosa (asiia), on 
Avhich the greatest hopes Avere placed, has not proved satisfactory 
though tided under all A-arieties of seasoning. Oak (Qticrcus 
dilaiala) is the most promising timber tried. Tt is aA'ailablc in 
fair quantities, but extraction is costlj’ and on this factor mainly 
depends the possibility of its use. The timber for the '•xiieriment 
was converted and riven into bolts at the site of felling under the 
superA'ision of the cooperage expert. It Avas then brought doAA'n to 
the Institute and recut into staves and headings. The limber 
j/roved quite easy to dress and shape, and after raising aiid setting 
the staA'cs remained idgid. The timber kiln-seasons AAdthout much 

- AVaste due to chccldng. Subsequent tests for aciditA' and colouring 
gave practically negative results. A hog.shcad has been despatch- 
ed to an Indian brcAvery and is believed to be considered satis- 
factory. Samiile sets of staves and headings have also been sent 
to England, and haA?e been mentioned in tlic trade papers. Sal 
makes 'a A'cry good cask but acidity and taste necessitate lining. 
'^Icycospenmtm sttaocokns (padul) shOAAS gi’cat promise. Sixty pulp 
ca^ XiH^Jialdu {AUiT^t^.^cordiSoliu) madc^ for the fruit pulp • 
'’industry, dud" pr6yed ^A'cry- satisfactory. .Ten made of llgnieno- 
flfct^on cxcolsuni tjQ^pdfed^JJp' AVcil duU^^howed no > leakage 'Avilh. . 
cold water, but sAveatedhMien fflled.with liot lefSou pulp. .*? 

(c) Eiirnitufii-mtddiig conliuuV;! 'to Jbe-^^tho main AA’oi’k of the ^ 
Wood-Working Institxitc^ 'Sevcn^iTfhdfe^jahd-tWienty-Uiree" oi'ders 
of the value of{(J|k 87,17d.’wore carified q'Uij^jQfadditio'n to 83 sample^ 
oyders not cliarged ioj^j .Three^indred a^ six^-six ncAV. dcsigns^^ - 
AA'Ci^e p'*eppred lo,r customers^- aird.=;cnquirici^a*ncl 3,600 p-duts and 
f/hotographsuAvere” d^^ribated: ^ uatalog^fesvith line bioc¥*iirinta 



Hiid specifications is under preparation. The Institute has done 
much to improve the quality oi' the Barcillj' fui’niture woi’k and 
Vi ould" have justified its existence by this alone. Various new 
limbers are under trial in particular Tcrmmalia iomentosa. 


id) Miscellaneous wood work, — Standardised machined pro- 
ducts have been lu.iuulaclured in coasiderable quantities and sold 
to the local trade. In fact many orders in Bareilly could only be 
accepted because of these facilities.’ Such products include mould- 
ings dowellings, picture framings, coraices, match boarding and 
door and window stock, etc. Electric casing and capping from 
TenninaUa fomentosa has been supplied in considerable quantities 
in Delhi, Naini Tal, Lucknow, etc., and has proved a useful sub- 
stitute for teak. Experimental wood block floorings in lialdU' and 
ttsitC and secret fixed flooring in lialdu and panelling in astm have 
been carried out and are now under observation. The asna (Ter- 
mmalia fonicJitosa panelling looks very promising, and it must be 
remembered that it is the specially kilu-scasoned and treated variety 
of this timber ijrepai'ed and supplied by hlessrs. Howard Brothers 
tvhich has been already cxtefa.sively used for panellu)g, etc., in some 
of the most important buildings in London. There seems every 
prospect oi the dcvclopincnt of its use for similar purpose in India, 
but b(fore it js recommended without reservation, its behaviour 
under the extremely trying climatic condition of India must be 
obsej’ved. One thousand pounds of wood wool were supplied to the 
Kumaun orchards for fruit pjieking. It is holieved that the use 
of this material for packing results in 'the fruit arriving in much 
imjn'ovcd condition. 


, The example of the Wood Working Institute in regard to the 
development of , the use of wood-working machinery is at last 
being followed in Bareilly, and a company has been formed which 
is laying down machinery on an extensive scale. This should 
shortly be in a position to Cake. up and develop many of the linos . 
of mauufactm'o whieli the Institute has proved on an expei-imental. . 
scale. Its formation -is one of the most gratifying proofs of the 
success of the work of the Wood Woi'ldug Institute,' and bids fair 
to open a new era in the local wood working trade. 


Punjab. 



icuce,^phi)vgnd blue 

■'at present' greatly^ 
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in excc&s of the demand. The Haihvay Board, however, was tinahle 
to give a definite guarantee of assislance in the shape of orders and 
so the Syndicate was wound up and the expert allowed to iiroeecd 
home, as trade conditions at present prevailing made the scheme too 
risky without defilnile offers of help from consumci’s. l^Icssrs. the 
Suma Valley Saw-mill Companj", Limited, carried out experiments 
for the Utilization Circle, in making veneer from Populus cnphnilim 
(the “ ban " of the Indus Eiver plains tract) and Popidus ciUala 
'(the “ hill poplar ”) with satisfactory results, opening the nay to 
the commereial investigation of a three-ply wood industry in the 
Punjab. Further experiments in the utilization of lu', spruce and 
blue pine timber for match-making were made in London, with the 
'result that a project for a large factory on the I'oas river is well 
advanced. The factory will be managed and worJeed by private 
enterprise. Pir, spruce and blue pine timber have been tested in 
Europe for sulphite and kraft pulp ; and here again the experi- 
mental rc.sults obtained justify further inve.stigation ttnd trial on 
a coiuinercial scale: An experiment is in progress for testing 
mulberry timl)cr from the Ihmjab irrigated plantations for making 
textile implcmcuts such as pickiii'r arms, tubes and bobbins, llcporls, 
so far, are encouraging and steps have ]>ccn taken to carry out ex- 
haustive tests in England. Mulberry is on the increase in the 
irrigated plantations and an outlet for the surplus- stock is desirable. 

At tbc Jallo llosin and Turpentine Factory experiments were 
continued in the prejmration of rosin oil from rosin and lamp black 
from resin waste. There is notliing to prevent luaunfaclurc on a 
conuncrcial scale except the poor miU'lcct conditions at pre.scnt pre- 
vailing in India and elsewhere. 

Among minor experbnents and enquiries may he cited the 
utilization of mulfaeiTy and i,kUhavi wood for bent-wood furjiiluro, 
the use of blue pine and spruce Ihnbcr for electric battery casings, 
and spruce timber for lerro-conerclc .s’hutlcring. 

It is now obvious that intensive propaganda work is necessary 
to find markets for the very large supifiics of .spruce, fir and blue 
pine timber available in the forests of the North-West Himalayan 
tract of the Punjab. 

hL\DRAS. 

No ‘information foi’thcoitning. 





3, The Besult: Sal ^ms and poles nddlcd by tho large lieortwood borer (Eoploceramb^x 3pimc 
^ These hare beerPeut from logs seasoned vrith the bark on. o 
Eemedy : Clean np the lelling-refusc and bark the timber logs before the beginning of tLc ra 
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CHAPTER t?. . 

FORE, ST ENTOMOLOGY. 

CcNTRAi, Institute. 

i 4. I 

The year 1922-23 lias been Tclalivcly Tinfavotirable for progress 
on the biologic anrl eeonoinie sifle-s of’Fdrest Entomology. The nn- 
certainty of the financial position of the'Eraneh, partichlariy with 
regard to funds directly expendable op experimental work ; the 
miifabiUty of ihp ‘proposals to trans'fer the Eraneh from its present 
quarters to acconr)n<3(^tion''iii’ the new Instil nle buildings 'the w 
indecision as to the futnrti.of the ujjfillod sanctioned posts (tf^Ilii^ 
ftioual Entohiologists ; the absence of the Forest Entomologist on” 
six month’s leave, combined With the non-appointnient of a technical 
officer to succeed in Ihe, .vacancy, — all contributed to retard progress. 

Insects of .sat-r-ia)' The) large heart-wood borer. In Tliatio 
fore.sf near Dehra Dun the separate enumeration of sal trees attacked 
hy Hoploceramhyx'spimcornis has been -eontinned with a yield of 
4,411 fol* the season 1922--23. This quantity represents the rccognis- 
ablp'porlion of the attack' of 1922 phis the over-looked portion of the 
attack of J921. As the marlrings must be carried out at the end of 
the r.ainB, when the attack^is not fully developed, some of the less 
lieavily nlt.'’ckod trees, are not 'detected until after their death in the 
' following" year. ' 'IriiV annual yields obtained since 1916-17 are as 
follows 6.772*; 10.190 ; 23,1545 ; nil ; 3,855 ; 5,821. 4,411 As 
these figures do not represent tlie actual annual .attack an attempt ha.s 
been made to arrive at.lhe correct values ; these appear to he 8,000 
for 1920, 4,000 for 1.921^ and 2,500 for 1922. In’ the period 1920-21 
coni fol measures were instituted, the efi’eot of which would first be • 
visible in the attack of 1921. Since the rainfalb has increas^^ 
annuallj' since 1919 it is believed that its effect ha.s been counteract^’ 
by the remedial measures, and that the cpidemie is now"completely 
under, control. An attempt to estimate the finamnaldoss due to the 
attacks of the borer has not been .sueee.ssfnl owing to the great fluctua- 
tions in the prices realised at timber auctions for clean and damaged 
timber, and absence of any basis for comparison. Moreover it docs' 
not seem possible to arrive at .an idea of the sihdcnltnral damage,'' 
allhou'gh a revision of the working plan is in progress. , 

The Thano borer outbreak illustraiie&”,wea‘y4g,ptly the-prc.sent 
position of forest insect eonteol M^^dja. Tlws.'.ci^OmtJldgieal side 
' of the problem starts with the applicati'oh'pf general piuncijplc^.bascd , 
On the foiust enlomojg^’ df ‘Europe, and Nortb. America, Wlilch Sobii 
give i)lace to new ctoceplioil^.|Wsin,g from acquaintance with local 
Conditions. The confc'ol mca<^tvesJ?Auggpsted ,arC mainly theoretmalj^ 
and, ’‘as “tbet^^ neecfSarvly ip.volve , extraordintwy, b’S’^epditure '“oV 
deparlure'Trom^roulinc, arc adopted b.v the dcpilC^ehlal executive 
with relUcj[ance. ..Jff 'applied ^hofouglily the results arc measurable 
with great dilTfic^ty.^ and, finally, if 'the control measurfe^ can bo 
■demonstrated as suencssful, the cost of applicaUgn oni the?fMue of 
vthe damage “prevented ..cannot fc^ealeuViled., ’ ^ 
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In, the laboratory and insectary experiments were condiicled on 
the emergence period of 'the borci' and longili of life, etc., under 
varying conditions of teinperotnre and hnmklity. Owing to the 
absence of the iPoi’cst Enlomologist and tlio employment of tlio Upper 
Grade Assistants pn educational, work the results •were unsatisfactory. 

(&) A survey of the borei’s of sal nitli reference to their geo- 
graphical distribution and alternate food-trees was made. In the 
families Scolyticlae., Platypo^uJae, Cxirculiomdac, Brevihidae, Anihri- 
bidae, Bostrychidac, and Lonffieonm over sixty species are identified 
as sal borers. Of tliesc 45 per cent, occur also in the Malay Archipe- 
lago, 6U per cent, in Indo-Cliina, 100 per cent, in Assain and Bengal 
85 per cent.- in submontane region of the United Provinces, 57 per 
cent, in Central India, 38 per cent, in South India and. Ceylon, while 
27 per. cent, are extra-oriental. These re-snlls arc .sufiieicnt to show 
that the study of llie borens of Shoreu robnsta cannot ho restricted 
to conditions in the sal habitat, but involves other forest types and 
timber species elsewhere in British India. Yciy few siiceies arc 
cpinTined to sal, or to parts of its habitat, and these monophagous 
species arc not necessarily important as pests. Tlie corapo.sition of 
the borer-fauna at any part of its habitat is a function of the locality, 
i.e.; tlie ecological conditions of the environment are of greater 
importance in deciding what species of borers occur than in the 
presence of sal as a food supply. 

InscciH of leak, — ^Teak insects have received no attention during 
the year. Tlie .special inve.stigalion of the bcehole borer carried on 
by Mr. J. M. D, j\rackenzic, was eonclnded by his departure on six 
months’ leave, and by the decision of the Govci-nmcnt of Burma not 
to re-open the enquiry. * Tlie chief results oht.-iined fi-om the enqnii-j' 
arc : — (1) the abundance of the pest varies greatly in neighbouring 
areas and in sucee.ssivc years ; (2) natural control faetons periodically 
Ijring the local annual incidence almost to zero, hut on the ■whole the 
mean annual incidence .slowly increases ; (3) the increase is rela- 
tively greater in the past 20-30 years in both plantations and natural 
forest, but there are indications of a general decrease quite recently. 
No explanations of universal application can be given for the fluclna- 
tion in ahundanee, and, in pnrtienlar, the correlation of fire-pro- 
tection with the conditions mentioned in (3) is neither proved nor 
disproved. The .silvicultural schemes, pi-oviding lor early and fre- 
quent tliinnings in plantations, etc., afford a;hioans of producing 
periodic rcfhmtions in the abuudanec of tlie jie,st,5and thci-c is j-casoii 
to believe that' lai-go.clb’iiyantlib'iVr rogeiiefation can be utilised to 

afford a 'heavy initial chqek.y* 

Pulure investigation.s '.should 'dgtea’mj)ie”“14j^'*^wtoparati've effect 
of thinnings, the pqi^jibilify of ri^nrdiug tht? ^infestation of concen- 
trated ye^nernt ionvareas, the value of*ahernate bosis.as trap crops, 
and the effeet^f fire.s?’~*The'K-aluc‘jt)f tlie wor]{:.Jjlrcady done on this 
pest is much, in validated by Ihenbicnee of rclihbic histoiiiqil records 
for the foresls .sampled, and, ■tee are t^refore con^llecl lo'wnif tor 
the future to supply accurate hisiorics,- I’ntil'n -^ole-time iCrcsti- 
gator Is livailable to jnaintni|j -conti^ibus observations ffb progress. 



can bo -miticipatea. Meanwliila some 1,l)onsalidB'',bf acres of "teak 
regeneration are being formed' aim(ially''in v’Jiieli'ilie/pest is estab- 
lishing ilpclf with f.'ii grcateivrapiditj” fliail it ditl in the nineteenth 
century. . - < 5, , 

Miscellaneous Pesis. — The Borers of iimhef under seasoning . — - 
Work on this subject wis continued in the Tn.sectary ; the yield of 
bred specimens is greater than the setting staff can eopeSvith ; identi-' 
fieations are considerably in arrear?: Before -the ' resxilts of this 
investigation can be .sunnnar'ised a great deal of naming-up of material 
has to 1)0 done, so tliat progress is dc])cndent on Old services of "a* 
systemntist. 

Dry 'Wood Borers . — study of Ihc life eyclo of BU'omatium 
harhaium was eoinmenecd •, the emergence period for 1923 fras deter- 
mined and artificial infeetions "wilh eggs were started.' 'The effect 
of repollants on ‘viposition was tested. ' 

General Inseetary Worh, — Enquiries from the dopnrtmcnf were 
accompanied by 97 consignments of specimens for examinatidnr 
Material was also received from the Indian States, Federated kfalay ’ 
Slates, Siam, Ceylon and Australia. About 9,000 specimens were 
reared in the Inseetary, 

Tours. — Owing to the necessity for economising no invefstigations^ 
were eavriccl out in the forest by the Forest Entomologist. A 
Senior Assistant was sent in his place for six weeks to collect in- 
formation in the .sal ‘forest of the Oenti’al Provinces. The 4th 
Entomological Meeting held at Pusa in February 1923, was attend- 
ed by Dr. Beeson, who read papers on the “ Geographical Distri- 
bution of Sal Borei’s ” and “ Eoeenl Work in Forest Entomology.” 

* Systeniaiio Entomology. 

The Insect Collection , — ^The growth of the eoUeetion of forest 
insects during the year exceeded previous records. A total of 
7,n2 Species not previously represented "were added, including 26 
novelties whicli are represented either hy types or ' by eotypes. 
Nearly 16,000 specimens were mounted and labelled, of which 
6,235 specimens were sent abroad to .specialists for determinawon. 
The entomologists wlio have given their serviecs'on bohaK of the 
Institute are Drs. Ai'roiv, -Blair, Marshall and Obonberger, Mes.sr.s.' 
Andrews and Chainpion, M6ns.‘ Dosbordos andjDcsne,' 

Herrn IQeine. CoiTdj'caV, , and Oo].‘ Winn-Sampson ior^jj/tadptcra-; 
Di’.i AValei'.st04i, Me.ss^^s^•'JO/i^^vle;Jr and, Be:^'lVfbriee for 

Ilymencplera ; Messrs. TotlijlT'and ^n'|ar^'i)ji'e,%nd Mif^'Bicardo 
-ior Miptern ; M. E.sben-Peier/iL>n' lax EeurUpfera ; Prof. ’Silve.stl’i for' 
Isoptora i Major 4^fX'iftt'*='fdr’ Odiniida j Messrs. Fletcher Meyriek 
and-'Tams fpr Lcpjifopt^rajiN'Mr.'sQro^n.for ' 

Cameron has worlcqcl^ipcrialiy at llT^lri^visibn, ana expan- 

• stop of the following familfcs :~Sfaphi!linKlae)-Efdtyli'dffc, Eudohty- 
“Chidfio, Gol^diiefac. mdlh'idac, Jlcnehr^dnidac, Brenthidaef-Nympha- 
h‘daei'Papilio)udd^.^ieridae,.a^(\*^OhalQidac ) Dr. Beeson' has dealt 
Trith ihb‘8cal^lid\idi PktiypodiddefanCi' l^ostrychidacj Balm Sqildjidra 



96 


Nath Cliatterjee has bpcn mainly rosponsihlo for tho revision of 
the lihopalacera. In alb over 32,000 speoimons of idonlifiocl 
insects have heeii nrhlod to the collection in llic last twelve months. 
Exchnnpro of material has heen elTectetl hetween the Institute and 
foreign entomologists, and other scientific institutions in India, 
Enrope and .America. For the aeeommodntion of the growing col- 
lection ten 20-drawer afore-cahinels and 227 store-boxes were obtain- 
ed. 

General Jteview of flysiemaiic \Vorl \ — Advance on the sy.stcmafic 
side of forest entomologj' during the l.nsl two years has heen the 
most satisfactory feature of enfomologieal research. The fonnda- 
tions of a reli.nble reference collect inn have heen l.aid on nnthorita- 
tivo determinations, provi.sion has been made for the permanent 
preservation of part of it, .sniisfaetory relations have been e.stal)- 
lishocl Avith a host of foreign speeialist.s and jnsfitxUions. and a very 
nppreci.ible rednetion has heen efVcctc'd in the mass of nnnapicd 
materials derived from the Tnsectary and field .surveys. Thi,s ad- 
vance has I'occived a serio\is eheck hj’ tlic breakdown in bcallli of 
Dr. Cameron, necessitating his depnxinre from India at the close of 
tho year tinder review. Dr. Cameron commenced work on 4th 
December 3920. During the two and a quarter yeans that sy.stcmatic.s 
have received adequate attention 3,78G new .spceic.s have been acquired 
(as against 190 .species in the previou-s three years. 3937 to 3920), 
and about 25,000 specimens linvo been named and incorporated. 
Progrciss in other direction.s has been proportional. 

It i.s perlinps not re.'ilised that systematic entomology, nlthongh 
a purely scientific section, has an approcinhle financial value, Tho 
money value of the material added to the eolleetion at modern 
auction prices is about Rs. G.OOO, Tlu- value of the serviocs of some 
'30 or 40 foreign specialists gh'on freely throughout the year is far 
from negligible. At the i*ate per ident ifie^ition demanded hy one 
specialist the material distributed this year would cost Rs. 4, .500 to. 
name. It is clifiieult to estimate the A'alne of tbe free publication 
work done for the Government of India in foreign .ionrnals and 
periodicals. Pourlccn seimi'ate papers Avere published in foreign 
' literatAire by cnloraologikt-s dc.sevibing or cataloguing specimens 
hclon'ging to the Forest Research Institute. To this must bo added 
the saving on free distribution of copies bad tJiis information been 
published 'depq,^lmcntally. ' • 

^ -.V. ' ‘A$S.\V. 

No information aA’ailable. 

Br^roAii. ' 

< Specific Tnvcsiigations, 

Miscellaneous InvesHgaiions and Gecofds — 

(a) DefollatorSr * ' '' 

m, ’ , 

(7i) !Borer.s. '• 'j 

(e) ^ed and Seedling pests, etc., etc. 

(d) Other inseebs. 
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PrcUmhiary Jio/e.— Tiis]icetion of imintju'ii plantniions in tlic 
Darjeeling Dimion in tl)c early part of this year (1923) rcsulteil 
in the cli‘'etivcry of '\vidcsprc'n(l attnclc by, hjj/joyjforoi/s steniborerSf 
nie high degree of infesialion found in inosl areas serves 1.o em- 
phnsiso the fact that the aggregation of large numbers of trees of 
uniform age and species is most suited to the nuiUiplieation of 
hnnnfni insects, and tJiat. tlie cost of Controlling these insects (when 
^ssible) niiisl be allowed for in the. future in plantations of this 
sort. 

(1) AUnrl'hit) Orypiomrria japonica. — ^Tn tbc early part of ibis 
year (1923) it was found that two-year old to five-year old planta- 
tions of Cryptohxcna Japonicn were subject to ati'ieJc liy two species 
of iuRcet, eacb belonging to a dhlinel family of L('pulopt<'i‘a‘. , These 
two species difi'er sliglitly in their habits bnt their nork, to put; it 
briefly, consist.s in girdling and boring in the main stem, with Ibo 
re.siilt that the wliole tree dies or the lop hs hilled, according to the 
distance of the girdle fi-om the. ground and ihe age of the live. A 
count showed’ that about Ifi per cent, of the tree.*? in the five-year 
old plantation in Talutah series are attacked. As there are now BO 
aeres' in (his area planted witli fryplomi m and the area is being 
extended annually it is ’evident tlnd the pests am of eonsiderablo 
imporianee, especially ns intensity of atlaek is likely to be progres- 
sive, The tree Is of emisiderable Jmportnnee in Darjeeling Division 
as, while it is useful for tea box planking, it does not .siitVer from the 
ravage-s of deer, etc., to' which mo-,1 other local speeie.s .are .subjet'l. 
Study of t be.sT pests ha.s' j^iown that one is parasithed by a tl.v 

"(family Tachtnulac) wbielj will help to some extnit to clieck its 
tiprcad. 

• , Aftaclciny itH’i i^Mints iirpaffvsis ), — Large plantations of 

at Mnn and Itnngirum w'cre atl'ie.ked by a Z/e/ifdopt* rofts girdlex* 
wliieii, attacking ehietly trexs about fi year old. eause.s the tops to tUe 
above (be girdle winch may ocenr at axxy height on the main stem 
between 3 It, and 10 ft," A coxini at l^tim .showed 72 per ecni, of trees 
to be a(lneked,,and ut Ilangirnni GO pia- eenl, 

(3) Oilier spicH'i iilhirlrd. -~Ar\ inspeelion of '^rea.s planted, 
with, other species showed that the following are subject to altaeks 

similar to tho'^c mentioned above hnt jU pre.sfiul to a los.s(>r extent' : 

Evcttlyphis (rloftjflK.-!, walnnl (.hffir7r/n.s ' repjo), pipli ^l^tc)ilhn(liu 
popuhicn), Upohalmi'Ux (.Vne7(i7?fs Nhxik), btd; {Qjti'fiuh- lavirJhsa) 
pluthtf (Q. aiimilaia), ' ' ^ . 

Investigations are being ^-itirried out wilh ihn object, of (a) 
detennhiing the life Jiisfoi*ies,.eie;, of the pests and (b) finding meau.s 

.intlgi]^*'fro}n resnlt.s xjf cxjxcHments that 
elucient control methods wjlL .sdtm bc' jivaibible for-nse-oji a largo 
aeale. f , - . 
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V * t 

Altliougli ,inuc]^ of tills liraneliing is obvimusly cine to killing of 
terminal .shoots by fro.si/ the addition.'il pi’esence of an in.seet causing 
similar rosnlls iva.s susiiected. In.spcction of pipit seedlings in 
Eangirnm nnr.seiy showed that the cause of the very prevalent “ ent 
off ” appearance of terminal shoots was a weevil (family Ctirculi- 
wdar) mining in Ihe stem. Tliis •weevil is also common in older 
trees in some parts of the Division. The life-hi.story of this insect 
is being investigated vrith a view to control. Tt is checked to s(^e 
extent by parasitic Ilymcvopfet'a. 

(d) Oilier htsccis, — BuJe (Quernis Jattiellosa) is subject in some 
ranges in the Darjeeling Division to the attack of ants, which make 
small mounds of earth round the base of ,saj)ling.s and completely 
I’emove the hark and sapwood. eansing the death of the tree. A 
number of small ttlis and hnlc plants fonnil dead in plantations con- 
tained Ambrosia hectics, Init thef'C had almosl ecrtainlj' entered after 
the death of the trees, wliieh hatl been killeil hy frost. Cockchafer 
larvae (probably Ijachnosti r,nt inlevmedla) 'are extremely common 
in many plantations ospeeially at Takdah, where manj* Crypiomeria 
transplants are Idlled hy them. 

i 

Biitah axd Oi!r,s.SA. 

1, Specific hwestigaiiom . — ^In addition to the insect {Clamin 
variegata) which Twas reported last year to he doing damage in the 
Puri Casuarina plantations two other ^nscets ti’ere observed during 
the year, but have not been identified. One -was a leaf-borer which 
attacked nearly every tree in the plantation, and wliieh caused the 
part of the leaf attacked to die. The other attacked the bai*k of the 
trees, in many cases ringing Ihcin completely. No trees as yet have 
"been Idlled by these attacks. 

' ' ' Bomba V. 

1 

No ‘infonnation available. 

. . ' Buhma. 

No infonnation available. 

* 

' CooKa, 

No "infonnation available.^ " 

No infonnation avaihible. tt 

No infonnation' available. ' ' 

* *# * 

^ "CjCNTUAr. Provin-obs. . 

Inutile Akola Disdsion, labuKAeacid arabica) bushls of 'recent 
BoVuigs in combination .with field crops Jiave been dama«»ed' and 
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often liillecl by a borer •wliich trninels in ,lbe root anti .-close to tlio. 
ground. Old stools, of teak, especially* tlwc \VJiieb have .failed 'to_ 
produce .sliools, arc also being attacked by a borer. In'South Eaipnr 
young sal in certain ]ocaIitie.s have had- their main slioots attacked 
and the loadci' usually killed. The u.sual malformation of the nc^i^ 
leader i.s produced, and the damage is attributed to Vehnethfiristis, 
There is smnc reason to believe that a sucking bug lias been at work 
also. Thi.s forni of damage may couslitufe a .scrion.s menace to the 
new .silvieiiltin'al operations being attempted in the division. 

The CicaHid, Vlntijplcnra rainiaia, swarmed in 'large numbers 
in the Siliawa forests in the summer montiis of 3922, and in large 
nnml)er.s in tlie Balod forests in 39211, while in the same year smaller 
numbers wore noticed in Siliawa, The PeviaiomuJ bug Tessaratoma 
Jmvanicd was identified in an i.solaled ease attacking and causing 
the death of shoots of Icusnin {Pchlerclicra trijiKjd). In iSonth Chanda 
the leak defoliator was scarcely in evidence pve.suniably owing to 
the good and prolonged rrains. 

Pun j \n. 

No information available. ■' 

United PROUNt’ES. 

No infomatinn available. 


CHAPTER VI. 

F0RE!3T CTIEkrTSTHY. 

C'entrii/ iNSTrruTO. 

The. following 'is a list of the subjects sanctioned for investlgm 
tion in the Chfniieal Branch of the. Forest Resoareh Tn.stitule during 
the period under report : — 

1.' Gvws, /fesms, OJro-resivs and Esseniuil Oils, 

(3) General study of csssential oiK . . 

(2) ‘General study of gum«j, r,esins,. oleo-resius, gum oleo- 
're.sins and ;ivood oil and-natux'al varnishes. 


2. MisceUaiieoiis' enquiries, . ' , 

-r**ff*f'* it 

. (1) General cotpiirylnlo 'oil'Sceds and their uses. 


, ' ‘(2) Investl^^j|^nlO'Iiidran'fTin:j)cnthies. 

3. General ivvesli'fjati'oiyhiiffjiii) nuivj(”'(n\il'valve'df dyes oltaimhle 
, ' from niyods, hrn'lrs, fhiiis, fimori'yjnjijJ leaves. 

TIi^ greater portion time the’ laboratory Tlias been 

devoted to the^Simlj'-of ^-e.ssenfial oils.- Afiieli erf the work has been 
, pubb&lmci during the- year so th’at-^llic^reiPfijlts may bt? given veiy 
briefly^ 
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Finns longifolia. — The terpcne<Z-^*®Oareiie from the oleo-resin of 
F. longifolw has been ve-examined during the year owing to the results 
obtained on investigating tlie chemistry of the isomeric terpene d-^~* 
cartne isolated fro)n the seeds of Andropogon ,] mrancv<ta, Jones, 
(see below). The results were of consideraide interest and have 
been published (Trans. Chem. Soe. 1923). 

The experiments on the constitution of the sesquiterpene longi- 
•foleiie have been cohtinued and data are gradually being aceumnlated 
whieh it is hoped will lead to the elucidation of the constitution of 
this substance. 

A commencement lias been made with the study of the rosin 
from the distillation of the oleo-j*csin of P, longifolia. The 
“ abietie ” acid has been obtained ]>ure and is being examined. 

Finns crcclsa . — ^Tho leaf oil from P. csreelsa was distilled by 
Colonel C. It, Johnson at Abotlabad. and a sample of llie oil was 
placed at the Forest Chemist’s disposal “for examination. The re- 
sults of the investigation are in the press (Tiul.-For. Ree,). 

Finns Gn'ai diana. — The. oleo-resin of this inaeeessihlc conifer was 
collet ted and distilled at th^ I’ni'pentine Factoiy, -lallo. Ti yields 
an exeellent turpentine, and the results obtained on its examination 
form the subject of a paper uliieh is in^lhe press (Tnd. For. Bee.) 
When the turpentine ’from P. Mtrl’nsn' Iwlsb'^n examined (a sample 
is expected shortly fi-fon .lallo) tli<> pro per figs' of all the turpentines 
from the Indian oleo-resins derived from the Pima si>ecies will have 
been studied. 

Andropogon Jwarannaa, Jones. — During the investigation of the 
oil from A. jirat'annaa, Jones, a new terpene was isolated whieh has 
now been carefullj' investigated. (Trans. Chem. Soc. 1922, ISl. 
2292). Tlie results sliow‘it to have the formula T (see helow) and 
to he d-A * rarene. The d A earene isolated frovR-'P. longi- 
folia oleo-resin has formnln TI ; and^ it is of very considerable interest 
that iwb‘'lei‘penes of the earene group, whieh had not previously 
been found in nature*, should now liave been isolated, 'i' -v 
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BosnvelUa serraia . — The esseiiiial oil* irom serrata teas 
isolated by<^oarsnn and Purau Singh’ in ‘these laboratories^ 

^ ^ 

f '^Thu' results of the investigation in press. 
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cording lo these atithors the oil was an excellent turpenliue and con- 
sisted imiinly ofg/_atid/S piiieue. A careful re-investigation has 
shoAvn this to be incorrect. The principal terpeue present in the 
oil is (Z- £/_— Ihujene,®' a lei’pene -which has not previously beeji 
found ill nature. A full aecoiuit of the ivork, which is somewhat 
technical, is in the px-ess. (Ind. h’or. Rec.). 

Cupresstis tontlosa . — The oii from the leaves of "'Oupressus tone- 
losa is tinder investigation. 

Oioldaiion of Indian iurpentino, — An iu1ere.sti}ig series of experi- 
ments is in progress on the rate of oxidation oXjj/_-pinpno andt^A'® 
carone in the jiresenec of catalysts. The resiilfs ai-c of interest and 
may lead to a method for improAung ilic koetjing properties of 
^Indian turpentine, which at present deteriorates somewhat rapidly. 

Fixed Oita. -TJic oil from Aleurites montaiia, Wils. has been ex- 
amined in collaboration Avitli Mr. Robei*tson and Mr. Parker. It 
resembles bnt is not identical with that of A. Fordit. The seeds 
of the shrub fSaloia plelcitt, It. llr. yield a semi-di’yiug oil but as 
the yidd of the oil is only 11 per cent, it is not of commercial 
importance. 

Lailiyrism . — Some progress has been made with the study of th6 
causation of the disease lalhynsm, wlilch is being carried out in 
collaboralipn witb'2iIr.>(t!nwarrT n£ Pupei aiUl Captain Anderson of 
Kasauli. So for as thp^’oxpcriment.'? go at present it has been shoAvn 
that geese fed on Ly^qfhnidj snil'er no ill effects, Arlierea.s a Aveed known ' . 
as “ alcla Avhich occurs 'mixed A\'ith L. sativns in the crop.s has''" 
marked toxic properties. "Whether this fact has any coiiucetion Avitli 
lalhyi'ism in man remains to be detrrmiiied. 

The Porost Chemist visited Lneltnow in tTauuary lo atteini the 
meeting of pie Science Congress. 

As xi!>U<ti*the record of analytical AA'orlc has been miuutained. 

•Every aasislanuc has been recoiA'ed front both llio E^escarch 
Ofliccvs *and,pflicer.s of liic Porcst Department, to whom tho thanks 
of tho Poi'eSt dhemist are duo. I’lic absence of an Offlocv-in-phargc 
of the Section of Minor Porcst Products bas been- A'cryrin'ugi felt,- 
and it Anil considerably handicap the work of Jthis Tiranc)i it. this • 
appointment is not filled by^ a Avbple-timc ofScor. " A* ' /,' ' ' - 

laboratory i.s noAv falt’!^ Avell equipped for the.wj^rlc, and' 
the imwry has been'inuch improved, altbough further expendiluro 
is still required to make it really u^feTUl. * ' '* 

1^0 informalieMflWaSifiBie. ' ^ 

yK ' “v BCNffAIjr,-. 

Nd inCbrmation available.^ • ' 

” ’ - . . Bisiu AND OntSSA.v 

No information'* xvailable. , 

■ i A_-, ; ^ ; -JjSii 

*Tlie resulU of. {he investigation arc nOw in press. > 
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- Bojibay 

No informaiiou available. 

Bubjia. 

No information available. 

Andamans. 

No information available. 

COOKG. 

No informaiiou available. 

Centeal PbovinceSj 

No information available. 

HLvdeas. 

No information available. 


Punjab. 

No infoxTaaiion available. 

United Provinces. 

No information available. 

CHAPTER VII. 
irORBST publications. 


Serial 

No. 

Title. 

Author. 

Da to of issue. 


roUEST BECOBPS. 




Issued^ 



j 

The TSsscutial Oil from the lea\ es of 
/16tc5 Pindroiv, Spach- 

J. L. Siinourcn 

June 1022. 

2 

On A^huludoidoa (M««nly bred at 
j Oclua Dim from pcste of Sa!, 

' ?’oo7i,<7AiraiidSHfK^r0. 

dames Walcibton .. ; 

August 1023. 

J 


' * V y ‘•S' 

•»^RcbiiUb of AnTffJeplic ^Tip.itnient of 
Slcoptii>. ^ " 

^ Oila iinrl Prxl^ ' from-^tlio of I 

Ihdiiin 1^01 cat Tioee/X^Oti ts I — 

B; S. Pcaiaon , • 

M. Clopal litiu aud 
J.-L: iSimonBca. 

Do, 

^'opteinbor*I022. 

5 

- K 

* sT' 

lire Constiliiontb of somo^JiltUan- 
l^cntial Oils, Pails 

D. ISiinoiibC‘n."nnd 
^ iiU Q^al Hau. 

November 3 922. 

6 

f 

' * •* t 

l®rthor Experiments Ait 

oeaboulnt; of^liidltjjj Tiiiibeis and 
Qoner«d^ EccoputiciUlations ns to 
Scfilsoniug Methods wrtji n cliapiei 
^ on ** Damage to Trhiboi* by 
Insects/’ by 0, Beeson^ ' 

^ Forest Entomologist,"* " ^ 

0. V. Swqet 

r.. ' 

January l(i2X 

‘ a *' 
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In 

Tho Coii*s(ituoti (8 of $oino Indian J. L. t^imomon 
Jiifascntw] OiK— TJje JS^'JoUtia.l Oi] 
from Iho gum>olco*ruMu of f?o&- 
tcHTfita Iloxb. 


(lasuod in ^piil 
1023,) 


^ Note on iho Possibilities) of Onxnphor 8 . H,. Hovsnrci, (Tsstuccl in July 

Cultivation from COinrfinomwm W. A, Kobcitson 1923,) 

Gampho^a in Northciii India, & J, L. tSinionscn. 


0 Tlic Ck>nstitucut'3 of some Indian 
Kshcntial Oih, Parts IX and X. 

10 Nolo on thfl Work of Extract ion of 

Bioad Gauge yieepeis fiom j^Topal. 

f 

11 Tho Const itucuts of some Indian 
. Eneentia] Oils Part XL— the 

Esscxitial Oil from tho learoa of 
Cf/prmMv toruhna, Don, 

12 Oils and fioni flm f?ecc]& of 

Indian Poicst PlanlH» Part M,— 
Tho Oil from the Seeds of A(fimtis 
vwntana, and Part VIL — 

Tho Oil from the Sceda of 
IL Hr. 

13 A Sal Vicld Tablo for tho United 

Provinceit. 

f 

14 Tho CkmbiitucntB of tome Indian 

Eisentini Oil^ Barfc Xfl. — Tho 
Essential Oil from tho olco-rosln 
of MerkvsiL 

Eonnsr Buia^tiins, 


J, L. Simon 7 CU 


J. V. Collier. 


J. L. Simou&eu • . 


Ibsucd in Kovom- 
her 1023, 

(fbsued in Sep* 
ombor 1923). 


B. N. Parker* AL i 
Gopal Entt, W- A. 
Koboithou and 
J. L. SitiiotiseiL 
Al. Gopiil I?au and 
J.X» Siinoji'-tii, 

^ K 5 

U. A. Sm3dhics anti 
S.1L lion Aid. 

*L L. Siiuoubcn 


(Issued in Decem- 
ber 1923.) 


Iwicd, 

yplinnb Tables and Form Facloit) for 
^ Sal (iSi/mrctr ro 6 w 5 /f/}. - , 

19 Noto on Kiudal^ br'' JKongal ‘ (Tci m(* 
wflfm {* 7 "^ 

17 No(o on Thingan (llop&t 
Boxb). . 

l^DioonUuijmiorJinnyln , ‘ 4 . 

V N ^ ^ *■ V ' ** V 

AnJnvo£iligA(ion'^f Uii-luiii facloih 
concerning LIun Kctan^tapJ^ng in. 
^^I'duBlry fn 

Classification * 3 ^ 

!' r' _i. V r'V'^.’ -I 


8. 11. JJowni'a .. 

^ . 'ft ■ 

- V 

K. 8. Tcfttiou ” 

A* Wlgtr^ ^ 

" J 

W>, A, Jlobcihon *.V‘ 

'* i* j» 

» " t." 

* s , 

11* 0, Chambion a* 


'AIaJ: ^^22 ; 

♦.N.v/'* 7 K 

h** r r , ' 

Eebruaty 1923* 

f] 

Octolor 1022, ^ 


Xovember 192^, 
. .<?' > 
Pebriinry 1923. 


Kovomboc 1022 , 
* 
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Burma. 

• The following JBiirnia Forest Bulletins w'Cre issued during the 
year ; — 

jf\o. 6. — Bough volume tables for teak, Tharrawaddy Division, 
hy II. B. Blanford. 

Ko. 7. — ^Report on work done hetAveen l7th Ocfoher 1.921 and 
31sl JIarch 1922 on the Beeholc Borer Investigation, by 
J. M. D. Jlackeuzie. 

No. 8. — ^Nole on growth of leak and teak plantations in 
Arakan, by W. S. PoavcII, 
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APPENDIX I 

Adwiinihlratiou Eexiorf of the PorcU Bcseai'ch lubtiliite and 
College for the year 1922-2;! (lo1 April 1923 to 31sL March 1923). 

A-diiiiiihlruiloii . — ^Thc Jjost of Preisicleiii} Ifoi'est Beacavch Insti- 
tute aiirl Collo'jrc "'Mis ln*ld hy Mr. W. F. Perree, C.l.Iii., Chief Con- 
servator of ]'’ori"!ls. Ihrrnighont the year. 

The iinnies of tlie officers wlio held charge of the A'ariouB branches 
arc given below : — 


jBrotich fif Foreafc 

IHHQH 

Ni^mo of oIBcor in charge of 
branoli. 

Itcfecttrcb Institute. 

r 1 

Juoiu 

To. : 

Bilvicultuio 

M r * 

Ihi Ainil 
Wit. 

6Ui October 
ItWi. 

I^fr H* Trotter, M.C,, Doputy Conser- 
vsttuc oC Foccat£» Burmiu 


Ctli Oelobur 
3022. 

iilHf Alaicli 
1023. 

Mr, S« 11- 11 own id, B.A^j Deputy 
Conservator of Forests, United 
Pio^inccs. 

Forest botany . . 

1b 1 Apiil 

liilh Decern- 
bet 1022. 

jrr. B. 6. Hole, C.LH. F.O.H., r.L.B , 
F.R.R., Conservator of Foieste, 
Tndjc. litt. 

^ 1 

Ltiti Dpcrin* 
ber 1023. 

Mill oh 
1023. 

’ Mr. Ri N. Farhcr, F.Oil., Doputy 
Con^cnaior of Forests, Punjab. 

Forest Ec<^nomy . . 

Jst April 
1022. 

mh Mnv 
10^2, 

Mr. Peaifcori, CJ.F., F.LS., 

ConSon^ntop of Foicsts, Bombay. 


17Ui Mny 
,1022. 

20(h Novem- 
ber 1922. 

Mr. W. A. Bobeiloon, F.B.G.S., Dc- 
puty Conservator of b orcsts, Burma. 


Olsfc Novem- 
ber 3022. 

3IbtMnicli 

1023. 

Mr. B. S. Pcarbon, 0.1.33., F.I 1 .S., 
Coneen*atob of Foicsts, Bombay. 

'Forest Enloiijology 

Ohointstiy ; » 

Ifet Atiiii 
1022., 

17(!i May 
1022. 

tStli No vein - 
- borl022. 

1st April 
1022.. 

ICtU May 
1022. 

oili Novem- 
ber 1022. 

SlstMaioh 

i023. 

33stMai'ch 
, 2023. .... 

Dr. Or F. 0. Beeson, D.So,> 'M.A,; 
F.E.Sm Doputy Consorvator * of 
Forests,. Punjab. " 

: 3\rr. W» F* Poir^, OXFh, President.^ 
and Chief Conservator of ^ForObta, ’ 
India list. ^ 

Dr-^C. F. 0. Breson, D.Se.^f 
F.E.Su’^puty Cousqn^ator * of 
Foioswi^njab.y.*..j^^ ^ 

Dr. JMj* SimgnScn/D.Sc., F.I,C., 
.F.A.S,B. • ^ \ ^ 

' - . 
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APPENDIX IT. 

FiNANCIAIj. 


The expenditure of tlio past It\' 0 years is compared below : — 



ExrnKDiTUBi^ buriko tjJe 
YEAR. 


— 

1021-22 
(12 inonilis 
]£>{ Apiil 
1021 to 
Muicli 
1022), 

\ 

j 1922-23 
fl2 months, 

Ibt Apiil 
192210 

31bt Match 
1922). 

Dir crcnco 
-f or — . 

- 

IW 

11^ 

Rs, 

AVI Stoies, Tools and Pinni 

1,11,417 

58,073 

—52,744 

AATI Building, oto. 

0,841 

9,48 1 

+2,643 

» * w* 

"'AIX .^GccUaw'iiUB 

69,009 

75,307 

40,298 

Bla Conservator's .. i 

57,090 

. . 54,737 

—2,353 

1516 Supcrioi OllicereNou Voted 

1 1,81,803 

r 2.03.210 

+18,347 

1516 Supciioi Ofiiccis Voted 

4- 37.805 

+37,S0«> 

BIr Subordinate Foicst and Dopot 

3,364 

5,094 

+2,030 

Establish 1 cnt. 


j _* •» • 

[ Blii 0 Voo EsltibbsUmcnt . . 

*. ..V ^ 

58,072 

07,353 

+8,681 

l-^Ie'Bopuiatiou and Spcclul nUo\^ - 

22,500 

, , 

—22,500 

i ' anccs. ^ « ' * 




Bir Coin^ipnsation for dearness, of 
provisions. 

-4 

•• 

+4 

BTjf ITonac-ienl and othoi allow anccs 

•• 

595 


BII TiavemijgAll(r\Vanccs 

* j ' , 1 

31,003 

17,234 

—13,861 

’♦Bill Contingencies 

44,361 

i 32,881 

Vll,680 

w — 





> 







I'aTdLli' 

5,80,408 

r 

5,03.333 

—20.135^ 


' ■ T^/decreaso xuider ATI is due to smaller ^xpondil ure oiKmJU 5 )ii'.y- 
neiy for the Economic Brsxnch. As the eqtiipineSs 8lF>4hc\->^Braue]^'?j 
approaches "conlplctioii sf&i expenditure r' 6 a,tB£#ftHyi falls. 

The -increase' unde^ A^’JT'is due to the purchaiSe of fans for the 
main Research Listituto bxxildhig. . ^ ■'* 

The increase tinder AIX is due to larger, purchases of chemicals, 
and to the extension of expei’inients in the Economic Branch. 

The decrease under- Bin is duo to Jfi’. 'PearSon, Forest Economist, r* 
having been on leave for a portion of the year. 
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TJie increase under BIZ» non-voted is due to the special allow- 
ances of Research Institute offieers havius’ been cha,rgcd to this head 
instead of to Rl/‘ as formerly ; and also lo the appoint inenf of Dr. 
Brown as Wood Teclmologisj. 

The increase rinder R16 voted is due to the pay of Upper Grade 
Assiplants having been Charged to this head, and also to annual in- 
crements. 

The increase under liTc i,s due to the .appoint menl of niore 
Lower Grade Assistants in the Econoinic .and Entomological 
Bj'anehe.s. 

The increa.se under Bid is due to ahnuaf increments, .and to the 
appouitlnents of extra temporary csiahlishmont in the Economic 
Branch. 

The dcci’case under BTc is due to the special allow’ancea of Re- 
.searoh Institute Oftieers having been charged to BI6. 

The Increase under Rip is due to the house allowance sanctioned 
. for the European Oarpenter, ' 

The decrease unde»\B] 1 is due to t/juring having been restricted 
i'o)’ the sake ol‘ economy. 

The deevea'-e und.er Bill is due to smaller expenditure on illus- 
trations to publications. ^ 


W. MAYES, , 

.. ^ ,-Prcside'ntp: 

foreii 'lu^hhii'c^find Ca]llege\ 
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appendix III. 

Annual Form No. 24 . 

Forest Department, India, Forevp IlEsriRcn Institute 

f^mimary of Rcremic of ihe difjcreni Dioision dim 


Division. 
mj J932-S3. 


y^HDDnrTKFlT)<?. 

rxcsidcnt. 


rore^fc 

BotinM, 

rorc«<t 

inntoinolf»„»f'<fc 

I’omsf 

Cr'onomi< 

roKjat 

Chemls^. 

(1) 

_f (2) 

{») 

(^) 

(fi) 

(td 

(7) 

3iTivi:ifari 
r.—TlMBEK AND 

oiHPR raoDircr 
* nrjrovPD moit 
TUE FOTIFST BT 
GovrnXMivp Aa- 
TNOi— 

(fl) TIralicr 

K. p. 

Its. \, I 

. Tt'». A. r 

n^. A. p 

Ks. A. r. 

IN. A. 

Flrcwoal^and 

cimrcoil. 

(e) DniuDoos «. 







(d) £>aniIa1-wof1d 

, , 





■ • 

(p) HroBS and other 
minor pro- 
(Incc, 


•• 

•• 

•• 

- 

.. 

•' -Topai.! 

n.^TlMIirR AND 
oTnm ppoDucE 
liniOVFi* FROM 
THE FORFST BT 
CONSUHEBS OR 
PtmCHABERS— 

(a) Tlnibor 

•• 

- 


.. 









(li) Firewood and 
^ * .ihfircoil, 
to Bamboos^ .. 


•• 

- 

- 

- 


((f) Grazing and 
fodder graiu. 

(0 Other minor 
produce. 

(/) Other ilenw ,, 

,, 


s 

•• 

■■ 

- 

ia) Commutation 
few. 


«■ 


4. 

g g 


Total IT 

•• 

•• 


4. 



m.— D rift and 

WAir WOOD AKD 
CONFPCATED FOR- 
EST PRODUCE. 







. Toia); JIT . , 

c 

- 


• • 

. 


.. 

IV;~Rtvenue mow 

lORFSrS «. NOT 

iunaoed by gov- 

ERNIIEVT— 

(а) Duty on lotolgn 
timber and 
other forest 
produce 

(б) Revenue fromr 
shared And . 
private forests. 

* 

x« 


'J 

f 

4 4 


*» 

Tom TV .. 

44 

4. 

f 

, , 



V.— MieCBM^NF- 
OIW— 

(a) FjnLsnndfor- 
-iJcHurrs. 

(b) Kcfnnda 

(c) Other snnrres 

i 


r* 

- 

'82 0 (J 
’■■ ■ ..*< — ^ 


* " t * 

1 2 

ii*\i 0 

Total V 

•• 

4. 

* ICO 

^ t- 11 j 

1 2 , 

17 h"5i! 

GRAND ~ TOPAD 
Drtekdf. 

u 

<• 0 

. m 

* •• 

C\ 


i.on I a ' 

, gya p.' 


Tort 

(6 

eh|: 


I3t 0 
095 7 


1 

T-’29 7 


> t 
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APPENDIX m-contd. 

Annual Form No. 2i—confd. 

Smniianj of Revenue of the different Divisions during jgjsSSS. 


nrpnrT 

I*r(«(ldPrtf 

Syl^Icnlrllrl$(^, 

a?ore«»t 

roTPst 

rorcAt 

Jlconomiit. 

rot«f 

CJiPmIst. 

Totu. 

? 

0 ) 

( 2 ) 

(•*1) 

0) 

(r.) 

(fl) 

0 ) 

( 8 ) 


A. P. 

Its, A. P. 

1 ( 9 . A. P. 

Its. A. p. 

. i 

Ka. a. K 

Ks. A. P. 

Jl 9 . A. V. 

KxrnNDmnii:. 



" 





j.— rANvnoMfV 








l,— TlMUm AKI> 

OTHPR PXODDCr. 
PFJIOVPD FHOH 

3 in rriRBSTS nr 
GOVPP.KVENT 
AflfNPV'- 

• 


j 


i 

• 

"r# 

1 ' 

(ff) TlinVf r 

: 

1 

• « 

f t 

k k 

*• 


(&) rtrrwood (iD(l 
c)mrco&1. 



•* 

V 1 

14 

’• 


(f) I^ftinljooa .1 

(il) RnndftVwowl 

:; 

1 « 

' 1 » 

(t 

1 

i 

i 

ti 


9 9 

<() QrAfls And olh^r 
nilnorprodncr. 

*» 

* * 

1 •• 

1 

• * 

•* 

.. 

* 9 

Totai.A. 1 . 




- 


.. 

*# r 

TT<— TnnjFR AKi» 

rjTJitu PRonncF 
KnrovFD nm 
77IE >OREW JIV 

PlTRCnARfB®— y 

1 

} 

[ 

i ^ 


1 



TOlJJiAill .. 

*' .1 

- 


- 


4 i 


nr.— Dnirr 'aki» 

TfAlr ffOOD AND 
CONnsOATPD Pft- 
RtsTpRonm E— 

1 

1 ‘ 






rmj A. in.. 

^ “*^4 t . 


■ j 

«• 

•* J 


\ ^ ’ >»^v' 

' \ * 

IV.— UPVENtTrPNOM 
. roREfrr kop ua» 
NAOED nr OftVFRK- 
MENT— * . 

(a) 

fowlimtmibpr 
‘ and ofhirffiff* 
pst pToducpr^^€ 


""l* 1 

^ 4 « 

^ t • 

’ A 

' 1 * 

i 

«< 

1. 1 

* i 

« 1 

■* • 4 

4 * 

* ''j 

1 '' 

(0 Re^mme fmm 
Hltaml And 
tirhiUo 


1 

4 f 

■ 4 

11 


s 




' *v 


- 




; TotuAJY .. 

jf f ^ 1 

, .4 

f 

«< 

• * ’ *! 


.. 

. ' f 


'v— T^ntor EUH- 
ri) rcntt**T and 
• PAYMENTS TO 

Munr'iroJiiiFnB 
, IN Ponton SiANA* 
oFDnr Gtftm- 

f ^ 1 

' * r 

V t 
^ 1 1 ♦ 

* 

w 

m'' 

1 ,_.* _ 

J 

* / 

:V. fr. 
M' * ■ 

♦ - u 

r_:r'r 

»»• 

*•* 


t 

t 

i 

•' i 

TotaTjA.V,^ " ,, 




77^^ 

'"i" 

1 • 

•• 
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appendix in-co«/^. 

Annual Form No. 24— conW, 

Forest Departsient, India, Forest Ersr:vRcit Institute OmstON 
Summary of J^xpcmUinrc of Ihc diffcrcui Divimns during mS-si ' 


Bitdopt Upadb. 


ti~Ltvp Stock, 
SxoRr<! Toots and 

PHtNT— 

V) INiicliaw of 
raff Ip 

{b) Fetd mid kpep 
. ^i’otpnlflp 

(р) Piirdi bc of 
( *Ufoica. tools 

Toar* a/ VI 

TII.— COMMUMCA- 
3 IONS AND Brno- 
INOS— 

(n) Bonds and 
' ' hridcrs'. 

, f^)iBiT||‘angs .. 

(с) Other AiorkS 
lOTAI A. Yll . , 

VIXI.— Okoiniza- 

, TIOV IMPPOVFUP^T 
»AND I-X.TEN810N 
OFlOREsTS— 

(rr) Demarcation 


■* President, 


Sjhlralhirist ^ rorest 


Potanlst. j BiitonjoIo^iNt. Btongmist. 
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APPENDIX ni-conc?rf. 

' Annnal Form No, 2i~eoiicld.‘ 

Smnmiiry of Mxpciidiiwe. of ihe different ' Dimiovs ditmrf 
, . ^ ’ 1$3SSd~c(me]A, 


Btmttw: lTn\i> 3 , 

l^rc'iWpnt. 

fiyUlcnltwrlii. 

roicit 
j llntaiiNt. 

, rptDst 
KHtoraolo^lsf 



Total. 

(i> 

i ( 2 ) 

i « ( 3 ) 

(0 



( 7 ) 

(fi) 

it.-T:sTAiinsa- 

(c)I)(‘jml'vtlonand 
pperlrf aBov- 
ftticr'). 

(f) QrAln tomtion- 
' satlon nliow- 
ftnccp. 

((t) Dfl(r«c pPnUml | 
otUorallovanrc. 

ns. A. i». 

j 

ns, A. p. 

i 

Hb, a. p, 

ns. A, p, 

j 

ns. A, p. 

505 0 0 

ns'A. p. 

! 

— i 

Bs, i. I. 

»• 

1 

.• » 

£05 V' 0 
» 

» 

Total JJ.T, .« 

34,721 11 7 

sMis sio 

£ 7,807 11 ) 8 

41,715 14 0 

1 , 78,747 0 0 

20,103 0 0 

a,£ 0 , 694'8 1 

Tl^TiutvnJfi IT? a 1 
AHOvwKcns— 

(«) rowwrvaton 
( 6 ) Snpprlor Ofllww 
(d) FijiKmlteatc /O'! 

T^t nn <1 depot 1 

titaWbhmpnta. 
(<;) Oilin' r»l.ib- 1 
lIMimcitts 

1 

800 11 G 

7 8 0 

2 , 58^11 0 

QS 2 G 8 

1 

287 10 0 
500 2 0 

200 10 i 

1 , 257'?3 0 i 

! 

282 7 0 

j 

721 10 0 1 
7,220 7 7 
472 5 0 

1,707 G 2 

1 

aia' 8 0 

26 0 4 

1,815 15 6 
11,078 1 7 
472 £ 0 

2 , 0 B 7 G^O 

Total 31 . n. .. | 

814 3 0 

3,200 0 8 

1,084 fl 4 

l,nfO 4 0 

10,181 12 0 ! 

1 

817 1 4 

17,233 12 ’7 

371 .— COMIKOFN- 

cirs— i 

(tf) SWIonury .. 
(ft) Tarrlft^ 0 / 
nnd ro- 
foiiis. 

(rlTif'nbiirotcB and 
tn\p* , 

(d) MpMat 

Otflin AUov?- 
miccsto woDlnw ' 
(f) OfllclftliiostniJp 
({T Olllcaexpptisw) 
ami mlwel* : 
lancoiH. 

(ft) UnWoTHi and ; 

clotliltni. ! 

(0 Tetopliono 
clutgcB. 

! 

'• i 

1 

082 8 3 j 
1,«I27 n oj 

500 5 0 1 
G^BSl 3 4 j 

100 0 -0 

at 2 o' 
£62 2 D 

118 7 0 
750 1 a 

02 1 0 

1 

51 0 0 
07 ft 0 

£0 0 0 

218 15 0 

GOO 5 Q 
2,175 7 1 

ns 13 0 

0 0 

y t 

BO 11 0 1 
122 in 0 

51 5 0' 

" 322 14 0 i 

2,101 2 0 

Ifil 1 0 ! 

j 

** ! 

. .. - - j 

127 4 0 

80 n 0 

1,8G0 0 0 

IGO 10 0 

728 8 0 
G.VH 11 n 

316 in 0 

755 ft 0 

26 13 fl 

200 5 0 
r>,o()o fl 0 

82 11 8 

204 14 0 
871 10 0 

2,787 8 8 

1,863 15 8 

2,500 12 0 
23,213 12 11 

707 8 0 

£80 14 0 


^0,7n 1 1 

ij&OG n a , 

, 3,011) 2 1 

2,87214 C] 

8,780 £ 0 

0,271 14 0 ' 

aS,BSl 2 5 

Total Jj.—TmatI' ; 

AW 0 2 

20,280 0 0 

02,622 3 1 


1,07,713 8 3 

35^612 5 4 

4,10,800 H '1 

WSTlMBNT. 

8 1Q' 


Cr.,Sfln 11 c 


3,03,‘702 la 11 


GiiAsi) Total ot 

34,510 13 1 ' 

58,811 1(1 0 ; 

43,147 X £ 

6,03,932 10 8 

‘KtpPHDimT. 



1 


1 

SnuPLUs OH BxnciTa 

^-^7,050 0 10 

4w;iioi3 1 
\* * , 

-0-1,714 2 6 

<-88,930 14 0 


-43,000 2 8| 

4 ^ * 1 

-6,02,103 8 3 


. i . ... ^ -t V, \ ._.J. 1 

, GalciW; ' ' m: N.'GtJPTA, '■ 


The nil Bcpieniber 'J023. Assisfeml Acctfunfs]Oficcr. 

' ‘ Ctrtificd tlifil llife. ‘totals of this fom ns pvinlecVin Ihn Poi’hst . 

Collcs'o and Forest, Research Ipstilfite Reports' .for P}22-2.1 ‘\\lien 
' added together ngj-ee willi -ihose cnfcrpd-Jn the Forms for the com-, 
bined ofllees /{s supjdied l)y the Accountnn’j, General, Central Revc- 
,Tmes, wndet AHiole 78 thc'-Fovcst Depattmcnt, Code. 

‘■W.'^rA^ES, 


, 'L 5 FEI 


President, 

Jl'et'csf PBcqreh histiUde and GoUcge. 

' r'./ 


15 
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APPENDIX IV. 

Anniial Form No, 27. 

Fouest Depautment, Inpia, Foresj Reseauch Institute. 

i Oidstandinos and LiaMliiks-on (tecounl of Contractors’ and Dis- 
hosris' for the Fo7crt year 1!)SS-S3. 


• 

BmnTUEKi Dertob, { 

- - . 1 

! l)mi,!nrrNT CitFWTon. 

1 . 

1 lliliNCE DOfi. 

** % * 

> 

. 

Ojvenlng 

balance* 

1 

Jlocovcric? 
in Cash and 
VAllIO o( 

supnllesond 
\iork done 
' daring iho 
JCAt 

' 10SS*53. 

1 

Total. 1 

1 

: Optsnlnft 
Uilance, 

Pa^raenta 
m'idc diuliia 
joar, 

Total. 

ToBoparfe 
nient (Out- 
standlnga). 1 

i 

i 

ment 

(LUblli 

tlM). 

i' " 

(2) ' 

(3) 

0) 1 

t (5) 1 

(0 

(7) 

(8) 

(0) 


1 

1 




i 


! ■ 


' " 

Bs. A.P.< 

' Bs. A.r. 

Il5. A,F. 

3U. A. I’. 

115. Ai P, 

llfl. A. P. 

i P8. A. P. 

Pb.a.p. 


- 

Ifi.lCD 3 5 

13,159 D E 

[ 131 15 9 

15,420 7 2 

15,555 0 11 

300 3 0 

,, 

. JEToiestBotauIst 

% * 

; 4,230 1 S 

4.250 1 C 

750 a 2 

3,70T 13 5 

i 

4.438 0 7 

207 15 2 

1 - 

Fore>tCntoiao> 

20gla(. 


2,003 11 3 

2,905 11 6 

022 32 0 

2372 11 4 

1,107 10 4 

490 u n 

*• 

FctestBcono* 

milt. 

•• 

10,3C1 2 5 

10.301 % fi 

2,311 14 5 

1 

16,543 14 8 

18357 13 1 

2,100 10 8 

- 

^Forest Chemist 

- 

2,632 15 11 

; 2,652 15 n 

1 264 15 9 

2,703 0 2 

3,0C3 5 11 

410 Q Q 

- 

Tom *. 

- 

i 

41,410 2 7 

41,410 2 7 

1 

1 4,0SJ IS 1 

] 

41,051 7 9 

45,433 4 10 

4,014 2 3 

•• 


M.N. GUPTA, 

" ‘ Calcutta ; 

Accounts Officer. 

. The 4th Septenibcr 19S3. 

Certifipd flint Uip totals of this form ns printed in the. Forest 
College and’ Forest Research Institnte Repnrt.s for 19^2-23 n-hen added 
together agree wilh .those" entered . in the.. For jus fojlhe eojahmed 
offices as supjiliefl. by ‘tlie"'Accoiintaiif General,' .Centtal Rcrennes, 
. "• . under Article 78 (u) of tlie Foro-st Department Code. 

«*'ir - 

W. HaYES, 

President, _ 

JFMrcii-JicstiircICfhstiUite and College. 
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APPESDIX V. 

List of Forest Picblicaiions issued since the creation of the Forest 
Research InstiUitc, Dchra-Dxm. 

Vmos 

(exclusive of 
packing, 
postage, oto.)« 
Bs, A. V, 

I.— BuU/iiTiNa (Old Skhies), 

1. — IToto on the Bee-HoJc Borer of Teak in Burma, by E. P, 

Siobbing .. .. .. .. .. 040^ 

2. — ^Noto on Iho Quetta Borer (Jiiolcslhcs smtvs), by the same 

author .. .. .. .. •• OSO^- 

3. — Nolo on the Ghilgoasa [Pirns Ocratdtatta} Bark Boring 

Beetles of Zhob, BaluoLislaii, by the same author .. 0 8 0 

4. — Ficus dasiica: its natunil growth and artificial piopaga- 

tion, with f*i dcsciiptiou of the method of tapping the 
ireo and of the proiwralion of its rubber for tho mnj’kof, 
by B. M. Coventry • . . « . - . . • . 0 12 0 

5. — ^Notes on a Visit to^somo European Schools of Pores try, by 

E. P. Stchbing. (Onl of print) • • • . ..,200 

6. — ^Memorandum on Mcchaiiioal Tests of some Indian Timbers, 

by W. H. Everett •. .. .. ..020 

7. — ^Noto on tl»o Cliilgossa Forests of Zliob niid tho Takht-i- 

Sulimaiij by E. P. Stchbing. {Out of print) • . . . 0 12 0 

8. — Nolo on tho Life-History of Hdplocetamhipc spiniconiis (The 

Singhbuui Sal BorCr), by tlio same author . . • . 0 0 0 

9. — ^Noto on the Influence of Forests on the Stoinge luid Bcgula- 

<fon of the Wator-S«p 2 >Iy, by S. Bardloy-Wilmot 10 0 

10. — Nolo ou tho Duld Fig-Tree Borer of Balachi&itin {Batoccra 

by E. P. Stebbiug. (Out of ^mnt) 0 7 0 

11. — Ou Some Assam Sal {Shorcit, robusla) Inscot Pests, by tho 

same author .. .. .. .. .. I 10 0 


IL— LbaiTiLXS* 

1. — ^Thc Sal Bark-Borer {Sp7i(£rotrp2)cs sitvalikensis Steb.), by 

B. P. Siobbing, {Onl of print) . . • . . , 0 4 0 

2. — Tho Teak Hofoliator {JJphlosa pucra, Cram.), by the some 

^ ^ Author. (Ouf of prmt) . . . . , . . . 0 2 0 

3. — The Teak Loaf Skolctouiser (Pt/mttsta macliasralis, WJk.), 

by tho same author. (Oiti of print) .. * .. 0 2 0 

TIio Larger. Deodar Bark-Borer (Scotyiua waJoi\ Stob.),^by , ‘ 

^ ^ iho same author, ipni of prini) ^ “'0 4 0' 

6.-^he" Biue Pine‘'‘?4^olygraphus-‘” - 

' " majof^, Stebf), by tho same aiithoL' ‘ {Out of piint) ' . . 0 0 

^ j — 

. - nr,— PiOurnLETS. 

^^l.-^Noto on* Utilisation of KFiait Fpresls Eatlcrn*BengfciLand /- ' ^ ' 

' "'•Assam, liyPuran SmgH. {Out ‘ ^ . • • ' ^ ^ • 


/ 
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PittOE 

(o:cchi6ivo of 
packing, 
postage, etc.). 

Pa. A. r. 

ID .—Pampiillts — con 


4. — 3sote on Lac and Lac Cultivation, by D. K. Avuaiu* (Out 

cjjT 2^ •• • * 9 • •• •• •• 020 

5, — ^Nolcs on Sal in Bcaigal, by A. L. Mclntirc. (Out of jninl) 0 4 0 
C. — ^Xolo on Foicfct Pcf'CJvalion in Buuun in tlie Interests of 

an Biidangctcd Watci-Snp 2 )ly, by A. Rodger •• 10 0 

7. — ^Noto on Andaman !RJarble Wood or Zebra W^ootl (Diosjiyros 

Kvrzii, llicin,), by R, S. l’roni> . . . . . . 0 4 0 

d. — ISCotc on tlic Collcctioxi of Siatibtioul Data lelating to the 

pilncipn] Indian Specicft, by A. M. P, Cuccia • • 0 10 0 

0. — ^I’ablcs shoeing llie I^jogicss in Woiking-PIans in lie Tio- 
Vinces outside tJio Jladras and Jiombay PrcMtlencics up 
to Slfct December lt)08, by the same anti or * . . . 0 10 0 

10. — l^otc on Burmcbc Lezu Wood (AadO^frtihJa iometttoi^a, Vrcbl.), 

by R. S. Tioup .. .. *. .. ..020 

11. — ^Nolo on Carallia Wood (CautUia ndcfifc; /•#/?*<», DO.) by the 

KHimc author .. .. .. .. 02G 

12. — Koto on Pot\\un or Trincomali Wood (Benia AutmouiUa, 

Ro^b), b^' tlic same author • . . • . . . . 0 4 0 

13. — Koto on Runuose In Wood '{JJi])(croatrj>it& tulcnulatnsj 

Roxb,), ]yy the same author • • . . . • 10 0 

14. — Note on Burma Padouk (Plcroca^jms maooeaijtub, Kutx.), 

by the same author , , .. ..100 

15. — Note on tlio Preserve tion of Bamboos fi oni the Attack s of 

the Bamboo Beetle or Sliort-Boiei,'* by E, P. i>t ebbing 0 7 0 

16. — ^Koto on tlio Best Season for.Coi)piee Fellings of Teak (Tee* 

tona grafidis), bi* R. S. Uolo • . . . • . . . 0 4 0 


JV.^BULTiETTNS (XeW SlHlTtS). 


1. — Rote on Calorhnciric Tests of some Indian Woods, by Purnn 

Singh 

2. — Memorandum on Teak Plantaiioiis in Binmn, F. A. Lccle 

3. — ^Noto on the Relative Strength of Kniural and Plantation- 

OroTHi Teak in ’Burma, by lb »*3. Pcarfcon • * 

4. — Second Edition of the Glossary of Tcclmical Toiins for Utc 

in Indian Forcfetry, by A. ]^L F, Caccia, icviscd bj»’ R, S. 
T^oup •• •. •* •• •« * » 

5. —Thc Blue Pine Tomicus Bnik-Boior (Tohucus Bibhertiropjn), 

by E. P. Stubbing . , , . • . 

C.-- 7 -Mc'moi^nduitLon tlic^ Oil;- Value Sniidal\rood, by Puran 

Smgh * - ^ « .. •« •• 

7. — Roto on the Chemistry and Trade Forms of Lae, by the same 
author » . ^ 


8. — Rote on somo Geimination Tests' nith Sal Seed (j5?//orca 

rohttsia), by R. S. Troup ' . • . . . • • • 

9. — ^Noto on Roiin -Value bV-PoiophyUvn\ Eviodi and the host 

scoboii for collcrtingtiti’fy Piuati Singh 

10. — Rote on thi Bailc-i»oi7iig Beetle Attack inV the •• Coniferous 
Foicf.l& ofUhe Simla* Calclimcnt Area,* 1907 — 1911, by 
R.S.HoIc 

Further Roiu bn some C^aarinu InBOct Pests of Madias, 
byV. SubramanialyOr,!*-^ Y, ,• * ,ic 


0 2 0 
0 10 0 

0 4 0 

0 6 0 
0 2 0 

\ 

0 2 0 
0 3 0 
0 2 0 
0 13 

0 3 0 
0 14 0 
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PkCCI!'^ 
(esoliisive af 
packing, 
postage, etc.) 
Bs. A. r. 

IV. — ^Bullotns (Nnw Series)— cowfdl. 

12. — Note oil tlio J3ark*Eatiiig and Koofc-Boring Beetles of Babul 

{Acacia arahica), by E. R Stobbing . . , , . . 0 4 0 

13. — Note on Ltgno PioMor as a posbiblo means of preventing 

Umber fiom splitting while sensoning, by B. S- Pearson 0 5 0 

14. — 1^11 Ihcr Note on the Eolative Strength of Natural and 

Plnnlntion-Gjo^vn Teak in Bmma, by the same author 0 3b 
16. — ^Nolo on the Teclmical PiopciUcs of Timber ivith special 
reference to Cederda Toona wood while seasoning, by the 
same author .. ». .. ... .. 030 

Ui.*— Note cn Gun linr ((^ihclii a arheica, Hoxb.), by A. Bodger 0 3 0 
37. — Koto on Bija Sal oi Yongai (PUiocmjive MatsKptmis Boxb.), 

by the eanio author .. .. ,,, .* 040 

18. — Note on Satu oi Saj [Tiimirndia tomento^^a, W. and A.), by 

the y-anic author .. .. .,060 

jp. — K'oic on Bentenk or Naim Vood (Laqerstraimia lanccdiata. 

Wall), by the ^amo authoi . . , . . . . . 0 3 0 

20. — Note on Sandan {Ougeinia dalhcrgioidcs, Benth.), by the 

same author .. i*.. •• .. .. 030 

21. — ^Noto on Dhiuua Baldi lalifolia, Wall,), by the 

game author «. •• ..040 

22. — Note on the Cau''C3 and Efleots of the Drought of 1007 and 

1908 on the Sal Pores U of the United Provinces, by B, S. 

Ih'oup .. .. .. .. *.050 

23. — ^Nolc on tlio Pioparation of Indian li’orest FJoi-os and Dcs- 

ciiptivcJjists, byE. S. Bole .. ,, .. .. 0 4 0 

24. — ^Noie on Turpentines of Pmus Khastfu, Pimis Merhusii and 

PinvH by Puran Singh . . . . . , 0 2 0 

25. — Dovciopinont of the Ciilms of Glasses, by B. S. Hole * . 0 2 0 

20.— No1« on the Resin Industiy in Kumaon, by E.. A, Smythics 14 0 

27. — ^Nolo on Blackwood (Dalbcrgia latifoUa, Boxb.), by E, 

Benskiu *. .. .. .. «. ..040 

28. — Note on Dhaui’i (Lagmhafma ^^arvifiora, Boxb.), by the ' 

sumoautlior .. .. •• *. •• .0 4 0 

29. — ^Noto on Suudri Timber (Umiirva minor, Lam.), by B. S. 

* l^Carson •« •* *. •• .•* *. 030 

30. — The Comiiilation of GirUi Xnctoments from^ Sample Plot ^ 

Meabuicmcntti, by B. S. Troup 0*20 

31. — Note on Indian Sumach {lllina Goiimis, Liim.)/ by ' Puran 

/ Singh i'/. .. .. . . ’7*;.' •• ^ ^ ^ 

32. — ^Noto on the Burma Myrabolans Or I’anga ^|ruifs as a 

' Tanning Matcxial, by Puran Singh, .. 0 1 "0 

33. — ^Note on an Enquiry bf the Governmeni of India into the , 

Bclatiou between' h\)i cals and Atmospheric and Soil ^ 
Sloitituieinlndia, byhl.Hill .• .. i 0 0 

'*34.— Note on Bed Sandom (Pld^ocarpus shnialinns, Linn, f.), by 

T. A. Whitehead ' .. .. .. 0 9 0 

r 

,35. — Nolo cm Babul {Acacia arabtea, ^Willd.), by J. D. Maitland- 

' Klrwau .. v’../ .. W .. ..05 

30. — Note on Kbkan or Lampatia Umber {Duahanga eonntra* 

Obrdcfi, Ham.), Pearson t ,, ♦, 0 ^ 
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Piacm 

(csclusiyc of 

" Ijucking, 

postage, otc.), 
Rs. A. 1*. 

■ IV. — (Nrw Si^riks). — coHfrf. 

37. — ^Notc on the Contraction and Wai 2 >ing ^vhich takes place in 

PimislmgiJoUa trmher 'while boasoning, by Iho bsjne 
author . . , . . , , * . . ..0110 

38. — ^Tlic Construction of Calcorcous Opoicula by Longiconi 

Latvto of the Group Caamhi/cini (Colcoptcra, Cciainby- 

cidro), by 0. P. C. Beeson . . . . . • . . 0 3 0 

39. — Note on Kollong Timbci [Dijiiorocarpns pilvsH6, Bo\b.), 

by R. S. Pearson . . , . . , . . . . 0 •! 0 

40. — Nolo on P^innin, Ajlmr or Jaiul Wood {Lagcri>trv min Flos- 

Rot z.), by the same author v. .. .. 0 0 0 

41. — Note on Weights of Seeds, by S. H. llow'uid .. .. 0 3 0 

42. — ^Noto on IlaTdu {Adma corrfi/bWa, IIooU, f.), by 0. K. C. Cox 0 8 0 

43. — Xoie on Odinn Woditr, lloxb., by tho same author . . 0 8 0 

. 14 , — ^Notc on Scmol or Cotton Wood, by the same author . , 0 10 0 

45. — Note on the Miscellaneous Poicsts of the Kumaou Bhabar, 

by B. A. Smylliacs .. .. .. .. 100 

46. — ^Rato of Growth of Bengal Sal {SItorca robtisia,) I Qttalily, 

by S. H. Ho\vai cl ♦ . . . . . . . . . 10 0 

47,.— Volume Tables and Iform Paotorb for fcial (Shona rdbu^ta), 

by the same author .. .. .. .. ..060 

48* — ^Kotc on Kiudol {Trrmwalui pttnicHlafa), by R. S. Peanbou 0 6 0 

49. — Note On Thiugan {IJopta odoyaUu Roxb.), by A. Rodger*. 0 7 0 

50. — Note on Gtirjun or Knnyin compiled by W. A. Robcitson 0 4 0 

51. — An Investigation of certain iaclorb concerning the Rcf»in- 

tapping Industry in PhntR \ongl\Ql%tij by H. G. Champion 0 8 0 

52. — Classilication of lliimiings • . . . - . . . 0 C 0 


V, — ^l^onrsT Rrcoitps. 

Vol. I, Part L — Note on tho Lao Inpccl {Taclmtdxa iacca), 
its Life History, Propagation and Collco- 
lion, by E. P. Slcbbing. (Oul of print) 

„ Part II. — A Preliminary Nolo on tho Do'c clopmcnt of 
tho Sal in Volnmoand in Money Value, 
liyA.]VLP. Caccia. {Out of 2 >rhil) 

„ Parilll* — 1. P/cr<?carpwfiflfaf6er{jfio/dcs,Roxb. (Andaman^ 

Pndouk),byBjB. Osinaslon ..j 

„ , „ ^ 2. A Purlhor Nolo on tho Cliilgoza Bark-j 

Boxing Beetles of Zhob, by E. P.i 
Slebbing and CnpUiu E. H. S. 3 ames . . ) 
3, A Note on thoTrcbcnt Position and Puluro 
PjosiKJots of the Cutob Trade in Burma, 
by Ri S. Troup • . . . • 

^ 4. Nolo on tlio Slatiufneluio of Ngal Cam- 
. j[)hor, b5' Puran Singh. (Out of print) . 

Vol. ‘ X» Part IV. — 1* 'A dioniical luvcaa Ligation of tho ConstituA 
, ' enta of Bunneso Vnmish (Mdanorrh^rtA 
. " XisiMa, Sap.), by Ptinul Singh . . | 

,, ,, -2, Tho Solcqtiou S 3 "btc)iM in Indian poicsts as\ 

oxcmidiHcd In Worluiig-PJans based onf 
Ihis^Sj^elein uith ft short dcsciiption of 
eomo'ConliiKmtal Methods, by A. M. F. 

" {Otti pri7ii) , 
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Phic® 

(exclusivo of 
packing, 
postage, etc,). 
Rs. A, * 

V,— FoitcsT Records — conid. 

VoL IT, Part I— I^otedn some Insect Pesfs of the Himalayan 
, ^ Oaks (Qucrcus dilalala and Q, htcajm), 

by E, P, Slebbing, (Out of ymut) 0 6 0 
„ Part n.— Note on the Fissibility of some Indian Woods, ' 

. byR.S. Troup, (Out of print) .. 10 0 

„ Part III.' — ^1, Monograph on Ibo Sylviculluro of Jlard-^ 

mck ia binata (An jan), by T). 0. Witt • • ( q a q 
„ » 2. Notes on Sandal (jGcmiinafion and Growl h i 

of Sandal Seedlings), by M. Rama Rno ..J 
„ Port IV.“-Note on Host Plants of the Sandal Tree, by 

j ,thc same author . . • . ’ . . 2 0 0 

Vol. Ill, Part T,— Note on some Statistical and othor rnfoni\a- 

tion regaiding tlio^ Tcalc" Poreats of ‘ 

, Burma, by R. S. Tioup ' J . . . 2 12 0 

„ Part ir^—PreliminaTy Note on the Antiseptic Treat- 
- mont of Timber in India \nth special 
reference to Railway Sleepers^ by R. S. 

Pearson . . , , . - , • • 0 14 0 


„ Part III.— Report oh tbe Investigation of Bamboos ns 

Matorinl for production of Papor-pulp, 
by W. Roitt. (0?</ (f priiif) . . . . 0 6 0 

„ Part ly. — Note on the Preparation of Tannin Extract * 

with special reference to those prepared , 

, from the Bark of Mangrove {JlliiznpJiora 
- mucronata)^ by Pnran Bsngh - , . , 0 7 0 


VoL IV> Part I,— Note on tbe Piatillation and Compoaition of 
Turpentine Oil from the Chir Resin and 
the Clarification of Indian Rosin, by the 
'' ' ‘ same author ‘ ^ . • . . 0 9 0 


„ Part II.— Note on somo new and other Spedes of 
‘ Hymenoptora in the Collections of the 

Zoological Branch of the Poiest Hescai'ch 
i Institute, Dohra Biiilj by P, Cameron . . 0 4 0 

* „ Part m.— Note on Useful Exotica in Indian Forests 

, ' (No. 1 Profiopt!* juliflora, DO.)* by R. S- 

^ ' Hole .. w .. 0 4 0 

„ "Part W.— Note on . Allizria LatJmnHij by the same 

author ». .. 030 

„ /Part on llie Utilisation of Bamboo for the 

- Manufacture of Paper-pulp, by’R. S. t 

Pearson. (2nd Edition) , .. ' :« 2 0 0 

jVoL W, Part I.— Note on Tea-box Industry in Assam, by the 

' \ same author. (Ovi of print) .. > 0 4 0* 

Part IL—Noie on Blue Gum Plantations of the Nilgirfs 

byR.S. Troup . .16 0 

j/, Partin. — ^Report on the Tnv6stigation of-. Savannah 
/ Grasses ad Material.for Production of 

" ' Paper-pulp, by. W. Raitt. (Out cfpHni) 0 4 0 

„ Part.IVA-l» Note on QJcology of Sal (SlkHrea rcibuita), 
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